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Melting High-Duty Cast Iron 


Before the last war, it was not uncommon to 
encounter cast iron giving tensile tests as low 
as eight tons per square inch. The demands 
then imposed upon the ironfounders quickly 
raised the standard to 12 tons per sq. in. Since 
that time progress has been such that a number 
of firms to-day regularly market material of 
18 tons per sq. in. tensile and it is obvious 
that for many branches of the industry the pros- 
perity of the individual concerns will depend 
upon their ability to produce such material at 
the lowest possible price. Methods aiding the 
foundrymen in this endeavour are extremely 
numerous, and include dilution of the carbon 
and silicon contents with steel; hot moulds; con- 
trolled alloying, inoculation and oxidation plus 
compositional adjustment. The last phase has 
recently been dealt with from two entirely dif- 
ferent angles on both sides of the Atlantic. On 
this side the work has been done by Buchanan 
and in America by Gillett and Lorig. In both 
cases, the cupola as a cheap melting medium, 
and cast-iron borings and turnings as the raw 
material, have been kept in mind. These at 
the moment are matters of supreme importance 
in wartime economy. 


The problem to be overcome in melting 
borings, or in fact in any process involving the 
oxidation of liquid cast iron, is that before much 
carbon is reduced the silicon virtually disap- 
pears. Apparently the simple process of adding 
silicon and manganese by the use of ferro-alloys 
to cast iron oxidised naturally or by the addi- 
tion of iron ore, mill scale or other oxidant, 
is successful when conducted under strict metal- 
lurgical control, but under any other conditions 
it is considered as distinctly chancy. Yet, to 
quote Gillett and Lorig, “ reduction of carbon 


by solid iron oxide has possibilities.” The im- 
provement suggested by these authors is the 
creation of a slightly modified cupola plant 
carrying a forehearth, the melting down of an 
ordinary charge of cast iron, desulphurising, 
carbon and silicon reduction with mill scale, 
and finally treatment with Fer X. This material 
is a mixture of sodium nitrate, ferro-silicon 
and either iron or steel turnings or the like. 
This mixture, like Thermit, is strongly exother- 
mic in action, and in addition to contributing 
a very useful quota of heat to the cast, can be 
used for controlling the composition by re- 
placing the silicon lost through oreing down. 
It gives both the necessary steel dilution and 
a certain amount of superheating. 


According to these two authors, the cheapest 
method of making high-duty iron is by straight 
oxidation with mill scale and replacement of the 
lost manganese and silicon by using ferro-alloys. 
Another method which is worth consideration 
is that of duplexing in the electric furnace. 
This method can be made economical by par- 
tially filling the electric furnace with molten 
cupola metal and bringing it to capacity by 
charging in cast-iron and steel turnings and 
borings. It must be realised that under war 
conditions the production of steel turnings is 
much greater than in normal times, and with 
an electric duplexing furnace, carbon reduction 
can be easily and cheaply effected therewith. 
Under American conditions, the extra cost of 
duplexing is of the order of 16s. a ton. This 
is not a high price to pay for adding four to 
six tons per sq. in. to the strength of ordinary 
metal, and, moreover, to do this with a definite 
assurance of good results. 


The use of the electric arc furnace, starting 
with cold charges of cast-iron borings, does not 
appeal to us as being so economic as duplexing. 
Our personal experiments yielded the same costs 
(if not higher) which American work has shown. 
There was, in our practice, a tendency for a 
wall of graphite to build itself around the holes 
made in the charge by the electrodes, and this 
graphite, being of a refractory character, re- 
tarded melting in the earlier stages. At the time 
of our experiments we wasted time and energy 
in raising the carbon content to well above that 
desirable for the then unknown high-duty cast- 
ings. To-day, a particularly wide field is open 
to the foundryman for economical production, 
and it should be borne in mind that much of 
what has been said about the potentialities of 
the electric furnace applies with equal force to 
the rotary fuel-fired furnaces. In this connec- 
tion, it seems desirable to point out to those 
who may be considering the conversion of oil 
fuel-fired furnaces so as to utilise powered coal, 
that the problem is not easy. In every case, 
a consultant should be called in, as the change- 
over is not to be effected by the mere insertion 
of a suitable burner. 


The future will see an increased demand for 
high-duty castings for engineering work, and 
those foundries unable to supply them will have 
to confine their activities to non-specification 
work, or close down their establishments. 
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The Excess Profits Tax 
HOW IT OPERATES 


The new Excess Profits Tax (Finance Act, 
1939, No. 2) is additional to Income Tax, and 
although assessments will be made on Income 
Tax principles (Schedule D), there are impor- 
tant variations. The assessment will be separate 
and will be made on the actual profits for the 
chargeable accounting period and not on the 
rule of the preceding year, as with income tax. 
Payment will be required one month after date 
of assessment. The tax operates from April 1, 
1939, and the periods of assessment will ordi- 
narily be periods of twelve months, and the 
year-ending date can be according to the finan- 
cial year-ending date of the firm concerned as 
under Schedule D. Consequently, in the first 
year, the assessment may be for less than twelve 
months—for instance, for nine months where 
the firm’s year ends on December 31, 1939, the 
first year of the tax relating to April 1, 1939, 
to March 31, 1940. 


Procedure for Determination of Excess 
Profits Tax 

If the amount of profits assessed for any cur- 
rent accounting period is more than the amount 
assessed as “standard profits” in a pre-war 
period, called “ the standard period,” the amount 
constituting the excess is subject to the Excess 
Profits Tax, this being 60 per cent. of the 
excess. 

The age of a business will determine which 
period is the “standard period,” and the tax- 
payer (if the business was commenced on or 
before January 1, 1935) can choose either the 
year 1935 or 1936, or if he prefers to take 
two years and divide the profits by two, he can 
choose either 1935 and 1937 or 1936 and 1937. 
Where the business was commenced after Janu- 
ary 1, 1935, but on or before January 1, 1936, 
the standard period can be either 1936 or (two- 
year method) 1936 and 1937; if commenced after 
January 1, 1936, and on or before July 1, 1936, 
the taxpayer can choose any period of twelve 
consecutive months ending not later than 
June 30, 1937, as the standard per'od. 

Regarding businesses commenced on or before 
July 1, 1936, the “standard profits” will be 
adjusted according to the amount of capital 
employed currently and the amount employed 
in the standard period. If the capital is more, 
the standard profits will be increased by 8 or 10 
per cent. of the additional amount of capital; 
if the capital is less, the standard profits will 
be decreased by 6 per cent. of the difference 
in the capital amounts. The 8 per cent. applies 
to companies, the 10 per cent. to other concerns, 
and the 6 per cent. to all concerns. 


Provision for Appeal 

A useful provision to note is that if a tax- 
payer considers that to take the standard pro- 
fits made in a standard period, as above, as his 
datum line would not be fair, his grounds of 
complaint being that the profits or volume of 
business were then less than might have been 
reasonably expected, he can apply to the Board 
of Referees for a review of his case. If the 
Board is satisfied on these points, a greater 
amount can be scheduled as the standard pro- 
fits. If the case concerns a company, ordinarily 
the amount cannot exceed an amount which 
would provide dividends for the standard period 
of 6 per cent. on the paid-up ordinary share 
capital and the fixed rate as respects other paid- 
up share capital of the company, that is unless 
there is some specific cause peculiar to the 
trade which warrants a greater amount being 
allowed. 

In the case of a business commenced after 
July 1, 1936, the standard profits will be accord- 
ing to the capital currently employed, being 
8 per cent. of the capital if a company and 10 
per cent. as regards other concerns, including 
director-controlled companies. 
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Assessment and Accounting Period 

A point arises concerning assessments where 
the year-ending date of a standard period is 
different from that for an accounting period. 
As an example, suppose a firm’s accounting 
period to end on September 30 and the stan- 
dard period to end on December 31. Assess- 
ments would be made on the profits or losses 
for the periods of a year which run contem- 
poraneously, and for any months or fractions 
of a month which do not, the Act provides 
that an apportionment by division or aggrega- 
tion of the profits or losses is to be made. 

Instead of having standard profits assessed as 
above, a firm can elect that the standard profits 
to apply shall be £1,000, and so firms with cur- 
rent profits (assessed profits) under ths amount 
would not be liable for the new tax. If the 
concern is a partnership (or a company director- 
controlled), the amount may be anything up to 
£3,000, £750 being scheduled for each working 
proprietor, meaning a partner or a director as 
above (owning one-fifth or more of the share 
capital) who has in the accounting period under 
review worked full-time for more than one half 
of the period in the actual management or con- 
duct of the business. 


Special Points 

The foregoing is based on the premise that 
currently profits will be in excess of pre-war 
profits in all cases, and readers might well ask 
what is the position if there are losses, or cur- 
rent profits are below the standard profits. To 
meet such a contingency, a “deficiency” is de- 
clared, being the difference between current 
profits and standard profits where the first 
named are less than the last named; where there 
is a loss, the loss amount added to the standard 
profits will be the deficiency, this in both cases 
being the amount which will operate for an 
adjustment by repayment (or otherwise) of tax 
paid. In short, the final position will be that 
the total amount of the Excess Profits Tax which 
will be paid while the tax is in operation will 
be the tax which will be chargeable upon the 
net excess profit made during the whole. of the 
period of the tax. 

Excess Profits Tax is deductible as a trading 
expense for Income Tax assessments, but United 
Kingdom Income Tax and National Defence 
Contribution payments cannot be deducted from 
Excess Profits Tax assessments, although 
Dominion Income Tax payments are deductible. 

Wear and tear allowances for machinery or 
plant apply against the new tax assessments, but 
tax payments under Schedule A (property tax) 
deductible under Schedule D rules cannot be 
deducted from Excess Profits Tax assessments. 

Payments for loan interest (Debenture interest 
included in the term), annuities, other: annual 
payments, or royalties, which under Schedule D 
are not deductible, apply against Excess Profits 
Tax. 

Investment Income, except in the case of 
special businesses (e.g., bankers, etc.) is not 
assessable for Excess Profits Tax, although, in 
certain circumstances, if the taxpayer is making 
a deduction for loan interest, the deduction may 
be adjusted by the value of the investment being 
set against the principal of the borrowed money 
upon which the interest is paid. 

An important point to note is that there is 
an entirely new allowance which may finally 
be claimed, this being given in respect of build- 
ings, machinery or plant provided (since Janu- 
ary 1, 1937) for the purposes of the war and 
which with the end of the war may be depre- 
ciated in value through not being required or 
through conditions consequent upon the war. 

In conclusion, it should be noted that Excess 
Profits Tax is not additional to National Defence 
Contribution, that ts the one is alternative to 
the other. Broadly, the position is that which- 


ever of the two taxes is the higher in respect 
of any firm, that will be the tax with which 
the firm concerned will be charged. 
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Random Shots 


The decision to extend the pheasant shoc.ing 
season aS a war measure brings to mind the 
pretty wit displayed by Mr. Tom Makemso:: at 
the West Riding Branch dinner recently hel. in 
Bradford. Referring to the roast pheasant in- 
cluded in the menu, Mr. Makemson visua ised 
the (probable) efforts of the local Secretary in 
procuring sufficient for the feast. “‘ No doubt,” 
said he, “Mr. Wise had had to go to the 
Ministry of Food to ask if there were enough 
Scotch pheasants in the country to feed the 
West Riding foundrymen. Then he probably 
went to the Ministry of Supply for a licence to 
buy Scotch pheasants, and, presumably, the 
Scottish office issued a licence to export Scotch 
pheasants to England. Then he would prob- 
ably go to the Ministry of Labour for a cook 
and the Ministry of Fuel for some coal. And 
finally the menu would be submitted to the 
censor at the Ministry of Information to make 
quite sure that it contained nothing of use to 
the enemy or that might provide inspiration for 
Lord Haw-Haw.” 


* * * 


One suspects that Mr. Makemson was having 
a little private dig at the many “Controls” 
which have made such a sudden onslaught on 
the foundry industry, and as such it was 
thoroughly understood and appreciated by a 
long-suffering audience. 
* * 


There is no doubt that with war conditions 
there is an underlying conviction that aircraft 
of any description is the Devil in disguise and 
a horrible menace to civilisation. It is refresh- 
ing, therefore, to remember the uses and delights 
of air travel in peacetime, memories of which 
are conjured up by a recent letter from a busi- 
ness man in Australia. “ My trip from South- 
ampton to Australia,” writes Mr. Wm. A. 
Gibson from Sydney, “was quite uneventful, 
and undoubtedly flying is a quick and perfect 
method of seeing the country. The flying boats 
are marvellous to travel in, inasmuch as there 
is ample space to walk around, and on the 
observation promenade one can play quoits and 
practice golf putting, whilst thousands of feet 
in the air. 
was a scheduled stop, but my children, when 
they heard of it, were disappointed when I could 
not report seeing any footprints.” 

* * * 


In the same letter Mr. Gibson also brings 
home another little point which businessmen in 
Great Britain so easily forget—that of distances 
(excepting perhaps during the past week, when, 
so the newspapers say, it took nearly three days 
to reach London from’ Scotland!). He 
apologises for not having written earlier, but 
since arriving home he had to make business 





A landing on the Sea of Galilee | 
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trips to Brisbane and Melbourne, and “ when | 


it is considered,” he says, “that those cities 
are each approximately 600 miles away in 
exactly opposite directions, you will sce the 
magnitude of the inter-city travelling in Aus 
tralia compared with the distances between cities 
in England.” 


* * * 


~Whilst Mr. Gibson was in England, by the 
way, he made a quick tour of the provinces on 
business, in which he visited works in five cities 
as far apart as Cardiff and Sheffield, in about 


as many days, and was tickled to death by this [ 


accomplishment! How would Mr. Masemson 
enjoy attending Branch dinners in Avstralia 
on the same scale that he does here? 
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The Balanced-Blast Cupola and Fluidity’ 


By WM. Y. BUCHANAN 


A Papert on “The Balanced-Blast Cupola,” 
given to the Institute of British Foundrymen in 
Glasgow, described four cases of conversion to 
the balanced-blast system, all cases proving very 
much superior to the cupolas before conversion. 
There is no need to justify the balanced-blast 
cupola nowadays, and the adoption of this 
cupola in foreign countries amply bears out the 
prophesy made in the previous Paper that this 
cupola would hold a prominent place in 
foundry work in the future. It is now being 
manufactured in America and Australia, and 
there are many cupolas installed in European 
countries. 

In the discussion which followed one speaker 
was very sceptical as to the lining costs of the 
balanced-blast cupola, and inferred that this 
item was purposely left out, although in reality 
that aspect was clearly mentioned several times. 

It may be of interest to re-state the case of 
the balanced-blast cupola, 45-in. dia., referred 


foundry and low-silicon pig-iron; 46 per cent. 
remelted foundry scrap; 21 per cent. refined pig, 
and 3 per cent. steel scrap. 

The average tapping temperature is 1,365 
deg. C. The charges are usually four or five 
of 20 cwts., followed by charges of 23 cwts. 
The weight of the largest pieces of material 
inelted is 2 cwts., although lately the size of 
pieces has been remarkably uniform. The coke 
used is Durham beehive and patent oven; the 
weight of the bed charge is 22 cwts., and of the 
separating charges 1.81 cwts. 

Limestone addition ranges between 77 and 84 
Ibs., with a steady addition of two to four soda- 
ash blocks of 4 Ibs. each to each charge. The 
charging is done as carefully as possible by 
hand, as the wear on the upper brickwork 
through breakage seems to be the controlling 
factor on the life of the lining. The average 
weight of daily blow is 18 tons, and the furnace 
is run six days per week. 
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10.20 a.m. 








LIGHTED. ( 
12.40p.m. FIRST CHARGE. 
130p.m. LAST CHARGE, CHARGEs. 
1.45 pm. BLAST ON. l. 20 cwts. 
a 9 
TIME. TEMP. PRESS. . <~ 
2.0p.m. 1,330° C. 14 ozs. 4. 
25 1,350 14 5. Ff 
2.10 1,400 14 6. = 
2.15 1,400 14 7. HARD IRON. 
2.20 1,400 14 8. 23 cwts. 
2.95 1,400 15 9. ns 
2,30 1,400 15 10. " 
2,35 1,390 16 ll. ré 
2.40 1,390 16 12. 
2.45 1,390 16 13. Z 
2.45 1,210 10JA4. 10’ BED CAST. 14. . 
2.50 1,360 16 15. - 
2.55 1,360 16 16. 
3.0 1,360 16 17. SOFT IRON. 
3.5 1,370 16 
3.10 1,370 16 
3.15 1,370 16 | TOTAL METAL 18.5 tons. 
3.20 1,370 16 BED COKE .. 22 cwts. 
3.25 1,370 16 RETD. COKE _... 6 cwts. 
3.30 1,370 16 TIME BLOWING .. 2.5 hours. 
3.35 1,370 16 CHARGE COKE 1.81 cwts. 
3.40 1,370 16 
3.45 1,370 16 MELTING RATE .. 7.4 tons/hour. 
3.50 1,370 13 TOTAL COKE... 2.43 cwts./ton. 
3.55 1,370 13 RUNNING COKE .. 1.57 cwts.|ton. 
4.0 1,370 13 . 
4.5 1,360 12 ALL DURHAM COKE USED. 
4.10 1,360 11 
4.15 1,360 OFF.11 
AV. TEMP. | 


1,375° C. 
| 





to as Lang No. 2, 


collected since that time. The continuous 
runner has been extensively adopted, and is a 
great_ improvement over the open slag-hole 
method. 
Lang No. 2 Cupola 
The internal diameter of this cupola is 55 in. 
at the stack and 45 in. at the main tuyeres. 
The melting rate is 8 tons per hr., with a blast 
Pressure of 16 ozs. The volume of air is not 
known, but is standard for the 45-in. balanced- 
blast cupola. The castings made are of high- 
grade machine-tool quality, varying in weight 
from © tons to under 2 Ibs., the average being 
about 40 lbs., which shows that a large pro- 
Portion of the castings are small. 
The composition of the charge varies, but a 
typicai charge would consist of 30 per cent. 





ree read before the Falkirk Section of the Institute of 
, indrymen, Mr. J. Donaldson presiding. 
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Fic 1.—DalILy 


and to give further data 


CupPoOLaA SHEET. 

The lining, which was of Glenboig firebricks, 
has done remarkably well, giving, so far (1,280 
days), a throughput of 23,332 tons. The lining 
still seems quite good after five years’ opera- 
tion. The patching material used is “ Black- 
seam” ganister, with a daily consumption of 
11 cwts. 

A typical day’s cast is given in the data sheet 
for December 15, 1939 (Fig. 1). This differs 
slightly from that published in the previous 
Paper* in 1935. 

Lining Life 

The consumption of patching in 1935 was 
56 lbs. per ton of metal melted and was up to 
71.7 Ibs. per ton in 1939. With ganister at 50s. 
per ton this represents a cost of 1s. 7.1d. per ton 
of metal melted. The increase in patching 
material now is due to patching extending occa- 
sionally to the charging door to make good wear 


* Loc. cit. 
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due to the abrasion of the charges. There is 
as yet no sign of the end of the life of this 
lining, and it therefore becomes a matter of 
economy whether the rise in ganister consump- 
tion outweighs the cost of new brickwork. 

The above difference of 16 lbs. per ton of 
metal represents about 6d. per ton of metal 
melted, and it would therefore seem economical, 
at the present rate, to run the cupola daily 
for a further 10 years on this lining. The 
patching is done each morning before lighting 
up, and no special precautions are necessary for 
venting the surface of the new layer, since this 
on an average does not exceed 1 in. in thickness. 


Melting Borings s 


The Ministry of Supply has recently called 
attention to the possibility of recovering con- 
siderable amounts of metal and coke from 
cupola and slag dumps in order to avoid waste 
of raw material. This material has often been 
lost continually owing to the fact that it is un- 
suitable for melting in the ordinary “ Rapid” 
type of cupola, or if it was used it invariably 
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Fic. 2.—EXAMPLES OF CAST-IRON BORINGS 
MELTED LOOSE IN THE CUPOLA. 


1, From milling cuttings. 2, Heavy planer 
cuttings. 3, Heavy boring cuttings. 4, 
Heavy turnings. 5, Turnings from hard 
cast iron (highly polished). 6, Small chips. 


had a bad effect on the resultant metal. This 
type of material has always been considered un- 
desirable, while borings and turnings as a direct 
addition in the loose form have been pro- 
nounced unusable, and this is doubtless true in 
the ordinary cupola and in most foundries not 
exercising chemical control. 

Both briquetting and packing of the loose 
material in canisters are practised by a few 
foundries and of the two methods briquetting 
without binders seems the better. The briquet- 
ting method is most suitable for cast-iron borings 
from light castings or small machining opera- 
tions. However, such material as dressing-shop 
refuse and sand-plant tailings containing fins, 
sprigs, gaggers is unsuitable for either briquet- 
ting or packing in canisters or even as direct 
additions to charges; hence remelting is indi- 
cated. The cupola drop can be collected and if 
the slag, used in normal melting, is kept in good 
condition, this need not be separated as it can 
be utilised as a constituent in the remelting 
process, giving a good volume of basic slag. 
In this cupola drop, there is a waste material 
which can be put to good use when it is unfit 
for normal melting. Such remelting allows one 
to exclude all these materials from normal melt- 
ing, and so concentrate on the production of 
good castings under the best melting conditions 
—and, by suitable adjustment, to pig the re- 
melted material to analysis best suited to the 
particular requirements of the foundry. 








114 


The melting of borings in the loose form has 
been characterised as a metallurgical impos- 
sibility, and the best argument against this is 
to state that in John Lang & Sons’ foundry 
to date 1,013 tons of borings have been melted 
in the loose form in a 32-in. balanced-blast 
cupola. The lining in the melting zone was re- 
built after 121 heats owing to the severe wear 
resulting from some of the early experiments. 
This has been entirely overcome and the present 
lining has run 292 heats without signs of 
deterioration. Many of the earlier heats con- 
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Fic. 3.—METHOD OF MAKING MOULD FOR 
FLuipity TEsT. 


tained large percentages of steel turnings, and 
the lining wear can no doubt be readily under- 
stood. 

As an example of the proportions of materials 
available for remelting, the past four months’ 
figures are given in Table I. 

A typical melt consists of five charges of scrap 
and pig-iron to be used for such castings as 
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month, much of which contains nickel and 
chromium. 

The foregoing data are given only to show 
that it can be done with the proper melting 
technique in a balanced-blast cupola of standard 
design. This remelting process as carried out 
at present starts about 5.30 p.m. and finishes at 
8.35 p.m., as this is the most convenient time. 
It should not, however, be thought that a 
separate cupola is necessary. In order to illus- 
trate this on a practical scale the 45-in. balanced- 
blast cupola was used. 

The normal day’s cast was completed by 
5.30 p.m., and followed up with a run using 
loose borings. This resulted in about half the 
coke per ton of metal melted being used, twice 
the melting rate attained, and consequently half 
the labour cost as compared with the 32-in. 
cupola, The loss of metal by oxidation was 
found to be 0.5 per cent., which is very much 
lower than usually claimed for melting in 
canisters or as briquettes under normal cupola 
conditions. 

It is true that 4 to 6 tons per hour of very 
hot metal is difficult to deal with unless a suit- 
able number of chills are available, but the 
total available supply of borings is quickly dis- 
posed of and much time saved. 

Some examples of the type of cast-iron borings 
available are given in Fig. 2. The various types 
shown therein are fairly evenly distributed and 
appear at random, i.e., delivery is in no way 
regulated or controlled. 

Fluidity 

It is accepted by many foundrymen that the 

degree of fluidity is affected by the conditions 


TaB_E I.— Four Months’ Recovery of Metal Waste. 









































| Refuse meta. 
. Cast-iron (sand plant 
1939. Serap. borings. Pig-iron. cupola drop ; 
arene dressing shop). : 
Tons cwts. Tons ewts. Tons ewts. Tons cwts. 
August rir 14 3 22 19 — 8 15 
September .. as 8 19 | 37 4 8 8 12 10 
October... a 11 0 | 55 4 14 8 12 7 
November .. l4 5 | 64 0 17 5 2] ] 
TABLE II.—Sca le Treatment Expe riments. 
| Analysis. | winder ‘e 
Additions. poe 5 —_____,_—— 21 a — Fluidity, eaagy 8 
T.C Si | Mn. Ss. P Ins. Deg. C. 
Se en eee ea re Eee eee Les i 
ar ae 2.27 0.74 | e101 | 0.51 | 37 on 
6 ozs. scale 3.20 2.16 | 0.74 | 0.103 | 0.50 | 38 1,280 
ee —— — | —— na ee 
Nil 3.26 | 2.43 0.83 0.093 0.48 | 35 1,310 
6 ozs. scale 3.19 | 2.40 0.78 0.095 0.48 | 38 1,310 
Nil 3.21 2.20 0.72 0.07% | 0.48 | a | 129 
Gozs. scale ..| 3.16 2.33 0.79 0.095 0.50 | 31 | 1,280 


motor stools; nine charges of 8 cwts. of borings 
and 2 cwts. of pig; and four charges of 7 cwts. 
of sand-plant and dressing-shop refuse. The 
first charges are invariably used for unimportant 
castings while the remainder is cast in chills and 
stacked after analysis. This cast iron gives a 
tensile test of about 18.5 tons in #¢-in. castings. 
It has already been stated in a Paper* on gas 
in cast iron that this mixture of unprepossessing 
materials is melted in the balanced-blast cupola 
in better condition as to freedom from gas than 
usually found in the ordinary cupola melting 
good selected materials only. 

The oxidation loss, i.e., metal lost to the slag, 
was found to be 2.93 per cent., which compares 
very favourably with melting briquettes or in 
canisters or even with good normal practice. 
It will be noted that in November, 1939, 102 tons 
6 cwts. of this remelted pig (exclusive of the first 
charges) was made and used, and this com- 
prises all that is available. It is, however, in- 
tended to return to melting steel turnings as well, 
of which there is available some 30 tons per 





air Preliminary Study of Gases in Cast Iron,’ FounprRy 
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of melting and the type of melting unit, and it 
was intended to ascertain what part the balanced- 
blast system played in the degree of fluidity. 
This, however, could not really be determined 
except by direct comparison in a_ particular 
cupola before and after conversion to the 
balanced-blast, using examples of the same 
analysis, casting temperature, and standard con- 
ditions of making the test moulds. Other 
factors influencing the fluidity are the atmosphere 
of the furnace and the type of fuel. 

It is also obvious that fluidity is more im- 
portant than temperature alone; in fact, where 
the degree of fluidity is sufficient for casting 
purposes, high temperature is unnecessary and 
for many reasons undesirable. It should, how- 
ever, be added that usually when the tempera- 
ture is low the fluidity is also poor. 

Although the author has been unable to make 
direct comparisons between the cupola before 
and after conversion to the balanced-blast sys- 
tem, for the present Paper, one line of reason- 
ing can be taken, namely it was shown in a 
previous Paper that the balanced-blast cupola 
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gave cast iron of low gas content, and it is now 
shown in Table II that degasification by sczle 
treatment produced increased fluidity, and thus 
it may be taken that the balanced-blast cupola 
produces better fluidity on that account alore, 

There is, however, ample practical evidence 
of very high fluidity in metal from the balanced- 
blast cupolas on their early runs as compared 
with the previous types which they replaced. 
The degasification reaction was complete befcre 
casting the fluidity tests detailed in Table II. 
The use of scale in liquid cast iron in the 
quantity used, i.e., 6 ozs. to about 60 lbs. metal, 
seems to produce an exothermic reaction suffi- 
cient at least to counteract the cooling effect of 
the cold addition, and may therefore cause a 
slight increase in temperature or at least no 
serious decrease. The fluidity is improved 
slightly, i.e., 1 to 3 in. as shown, and it there- 
fore seems that degasification improves the 
fluidity of the metal. 


Making Test Moulds 


In order to standardise the making of these 
fluidity moulds and eliminate as far as possible 
mould hardness and ramming variations always 
associated with hand ramming, the moulds are 
made by jolting as is detailed in Fig. 3. The 
spiral and horn gate were fixed to one wooden 
pattern-plate carrying its own locating pins, and 
the drag half jolted up. The basin pattern and 
the down-gate were fixed to another similar 
wooden pattern-plate. As shown, however, 
it is most unusual for a half-pattern to have 
to produce its impression on the outside of a 
mould instead of on the parting, and for this 
reason the only method was to use long pins 
and place on the top-half box upside down. 

The mould was jolted up, and in order to 
form the flat parting a flat cast-iron plate was 
squeezed down, and by adjusting the amount 
of sand in the top part, this parting was finished 
as near the proper height as possible. The top 
of the down-gate pattern was then cleared of 
sand and a small extension of the same diameter 
placed in position to facilitate the accurate 
shaping of the sand round this gate at the part- 
ing. If this be not done the metal, during the 
pouring of the test, is liable to take a short 
cut across the parting and spoil the test. 

(To be continued.) 








Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the ‘“ Official 
Journal (Patents).”’ Printed copies of the full 
Specifications are obtainable from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
ls. each. The numbers given are those under 
which the Specifications will he printed and 
abridged, and all subsequent proceedings will be 
taken 


513,604. CLIMAX MOLYBDENUM COMPANY. Alloy- 
ing molybdenum with ferrous metals. 
513,763. SapiLer, A. L. (Keener, S. F.). Furnaces 


for the heat-treatment of metals. 
513,783. ANDRE, I. Method of treating cast iron 
and steel with ferro-alloys. 
513,853. CLIMAX MOLYBDENUM COMPANY. 
ing tungsten with ferrous metals. 
513,915. ANGELINI, V. Production of carbon-poor 
chromium iron alloys. 

514,006. JuNGHANS, S. Casting of metals or metal 
alloys. 

514,034. McKenna, P. M. Hard compositions 
containing metallic carbides. 

514,035. McKenna, P. M. Methods of preparing 
hard compositions of matter containing metallic 
carbides. 


Alloy- 





Large Sand-Mixing Unit 


The National Engineering Company, of Chicago, 
have recently built a Simpson sand mixer of 
9 ft. 3 ins. diameter, weighing 154 tons. The rollers 


each weigh 2$ tons and a 60-h.p. motor is used 
for its actuation. It is stated to mix 2-ton batches 
in two minutes, and is the largest type of Simpson 
mixer so far built. 
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Permanent-Mould Casting Developments 
By EDWARD C. HOENICKE 


Seventeen years ago the Holley Carburetor 
Company first introduced the permanent-mould 
process of producing grey iron castings on a 
commercial scale. In the intervening years the 
mechanical equipment and casting technique 
associated with this method have been refined to 
the point where, outside of acknowledging cer- 
tain fundamental principles, there is little in 
common between the single-head hand-operated 


|, machine of 1922 and the multi-head, automatic 


| equipment of to-day. 





— which alternately 


The Eaton Erb Foundry, 
which in 1932 acquired the rights and patents of 
the Holley company, last year despatched over 
28,200,000 permanent-mould castings. 

The original development of the permanent- 
mould process was carried on with manually 
operated lever-type, single-head machines. Sub- 
sequent improvements resulted in the perfecting 
of a cam-operated turntable, and finally the 
12-head, semi-automatic, air-operated machine 
with rotating moulds and suction cooling, such 
as is used to-day. 

This 12-headed machine consists of a large 
base on which revolves a dodecagon hub. 
Twelve hollow arms, extending radially, are 
bolted to this hub. Joining the arms at: the 
extreme ends are the outer heads, to which are 
attached half-moulds. These outer heads are 
cast with a hollow section which permits 
approximately 500 cub. ft. of air per min. to 
be drawn across the back of the mould. This 
air is sucked through the head, into the radial 
arms and is then exhausted through the hub. 
The 12 inner, or moving, heads are mounted on 
rollers, movement being obtained through 8-in. 
air cylinders controlled by three-way valves 
close, hold and open the 
moulds. 

Each inner head has a telescopic device which 
allows a continuous flow of air across the back 
of the inner-half mould equal to the volume 
flowing across the back of the outer half-mould. 
The moulds are attached to the heads by means 


_ of two bolts for each half-mould. Both inner 
and outer halves can be changed in 15 min. by 
' one man. 


‘ 


; 


An acetylene flame, which deposits a coating 


of carbon on the moulds as they pass by, is 
controlled by a cam attached to each outer head. 
These cams also start and stop the blowing 
arrangement which cleans the moulds of excess 
soot and dirt. Rotation of the machine is pro- 
vided by a ring gear, attached to the dodecagon 
hub, and a pinion gear driven by an electric 
motor through a gear reducer. The insertion 
of the gear reducer in the driving line makes 
it possible to obtain speeds from one revolution 
in 2 min. to one revolution in 6 min. 

Each casting machine requires two attendants, 
One to pour and one to eject the castings, all 


Operations being performed while the machine 
Sin motion. An additional operator is required 
0 set cores when cored forms are cast. 
Moulds Standardised 

All moulds used with the 12-head machine are 
standard and interchangeable; four sizes cover 
the en range of castings produced. The 
moulds are all hollow backed with a box-like 
side w Cooling pins approximately 3 in. in 
diame cover the entire back area of each 
moulc to assist in maintaining the mould tem- 
Peratuis at the proper level. Bosses to attach 
the mould to the head, and side bosses for the 
dowei pins, are cast integral. Runners are 
we it the bottom of the down sprue, in a 
~ 


il position, and run across practically 


the re face of the mould. The cavities are 





ed by courtesy of the editor of “ The Iron Age.” 


placed above the runner and are connected by 
the gates. 

In multiple moulds, one cavity is placed above 
the other and the riser of the bottom cavity 
serves as the gate for the upper cavity. The 
top of the mould, which is at a 5 deg. angle 
to the face, is divided into three parts—the 
contre acting as a pouring basin and the two 
outer sections serving as pools for overflow metal 
from the risers 

The procedure followed in making a new 
mould is, briefly, as follows: Casting in dry 
sand; sand-blasting; 4 in. machine cut on top 
and bottom face; inserting dowel pins; laying 
out the cavity; machining the cavity; installing 
vent plugs, and, finally, coating with refractory 
material. The refractory coating is applied with 
the mould at about 200 deg. C., and is followed 
by a carbon smoke (this double coating is 
covered by basic patents). Then follows a try- 
out with lead to check dimensional accuracy. 
Subsequent test pours are made with iron to 
check gates, risers and vents and the necessary 
adjustments are made at this point. 


Moulds Preheated to 260 deg. C. 


Before placing the machine in operation, the 
moulds are preheated to about 260 deg. C. The 
operating cycle varies from 2 to 6 min., depend- 
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ing upon the size of the casting. After mould- 
ing, the castings are completely annealed to 
remove strains inherent to the quick setting of 
the metal and to remove any possible small 
corners of white iron which may be present due 
to the mould not being properly heated, coated 
or smoked. In annealing, the castings are 
brought up to 860 deg. C. in 14 hr., held there 
for 20 min. and then cooled slowly for 14 hr. 
The scale incidental to open furnace operation 
is removed by shot blasting and the castings are 
then ready for machining operations. 

The design of the machine and the stan- 
dardisation of mould sizes give considerable 
flexibility as to the types of castings that can 
be produced on one machine. Either 12 iden- 
tical moulds or 12 different types can be worked 
at the same time. The only qualification is that 
the mass of metal in each mould be in balance 
with that in the other moulds, to permit a con- 
stant pouring and cooling cycle. 

Castings produced by the permanent-mould 
process are particularly uniform throughout the 
entire range of section and are free of porosity. 
The absence of porosity and segregation may be 
credited primarily to the rapid cooling charac- 
teristics of the process. By proper design of 
the moulds it is possible to obtain directional 
controlled solidification. 

Users of castings produced in permanent 
moulds have reported that faster speeds and 
feeds may be employed in machining the cast- 
ings, which logically makes for lower machining 
costs. 








Cores for Large Pipes 
By ‘“ FOUNDRYMAN.” 


Cores for odd-sized pipes are made by various 
methods, generally with the minimum of pat- 
ternwork. For small bend pipes either an iron 
rod bent to the form of the pattern or a wooden 
template is used in conjunction with a strickle 
to form two half cores which are subsequently 
pasted together. When the size increases other 
means are adopted, and a frame is supplied as 
a guide for the strickle. Such a frame is shown 

















Whilst it is a simple job on small and 
medium sized cores, it becomes rather difficult 
when the size increases and so another method 
has to be adopted. This consists in making the 
core in one piece, thus avoiding the necessity 
for turning. The patternwork required is the 
same as before with the addition of another 
strickle. Instead of placing the frame (Fig. 1) 
on to a true plate as in the previous method, 
it is supported on a cast-iron plate in such a 
way that a brick and loam core box can be 
made by using a strickle such as is shown in 
Fig. 3, in which the letters carry a similar mean- 
ing to those in Fig. 2. 


A section of such a box is shown in Fig. 4, 
swept out by strickle (Fig. 3). The box or 
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in Fig. 1 and would be about 1 in. thick and 
cut to the size of the outside of the pipe. The 
strickle forming the core is made as shown in 
Fig. 2 where D is the diameter of the core, 
T the metal thickness and A the thickness of 
the frame. Two halves are required to be made 
by this method and the bottom half would have 
to be turned over before insertion in the mould. 


“nest” as it is called is dried and lined with 
paper and the bottom half core made as in an 
ordinary core box using a suitable grid. The 
top half is then made by strickle, Fig. 2, as by 
the previous method and the whole dried. Suit- 
able provision having been made in the grid 
for lifting, the core is removed from the “ nest,” 
black-washed and assembled in the mould. 
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Cupola-Melted High-Duty Cast Iron 


By H. W. GILLETT and C. H. LORIG (Battelle Memorial Institute) 


(Continued from page 95.) 


The next question is whether it is worth while 
to make high-duty or special irons in either 
of the two ways outlined in the first half of this 
Paper. Since the tests indicate that the methods 
suggested are not entirely impractical, it is 
proposed to consider how much it would cost to 
make high-duty iron in such ways. 

It would be nice if one could set a definite 
figure for the cost of ordinary soft cupola iron 
in the ladle as a basis of comparison. Actually, 
this varies greatly with the charge, and the cost 
of the charge varies greatly with the location 
and the date. In this connection, brief digres- 
sion will be made to consider some possibilities 
of savings by selection of the cupola charge. 

In the past foundrymen often made money 
from brass and aluminium castings, not because 
they were outstanding in their moulding practice, 
nor because they were better salesmen than their 
fellows, but primarily because they were skilled 
in utilising scrap and in handling their melting 
practice. The one point in which their cost was 
beneath their competitors was the cost of the 
molten metal before it went into the moulds. 


Intelligent Utilisation of Scrap 


Shrewd purchase of scrap, taking back from 
their own customers borings of which the com- 
position is known, intelligent mixing of the 
metals with adequate chemical control, or use of 
secondary ingot into the preparation of which 
these factors have entered, cut much from the 
cost of the charge. When aluminium borings 
are run down into ingot and the aluminium 
content goes down and the alloy content up, 
the foundryman “sweetens” the ingot with 
sheet clippings. The use of electric furnaces 
where avoidance of oxidation and volatilisation 
losses. made it thoroughly economical to do so, 
or in the case of some bearing metals, of cupola 
melting when volatilisation was no problem, or 
where it even allowed the use of zinc-containing 
scrap that could be bought cheaper than zinc- 
free scrap, made another saving. When one is 
dealing with materials as expensive as copper- 
base and aluminium-base alloys, these savings 
are not neglected, any neglect is so obvious 
that it is likely to result in a change of super- 
intendents. 

The refiner of secondary metals has taken a 
good deal of the burden off the shoulders of the 
non-ferrous superintendent, but it is rare indeed 
that an analogous service is rendered in supply- 
ing to rigid specification scrap for cupola charges. 
Yet possibilities exist for analogous savings so 
far realised in electric melting, but not widely 
realised for other melting media. 


Briquetted Borings 

Since the electric furnace operates under non- 
oxidising conditions, iron chips or steel turnings 
or sheet clippings can be employed, either as part 
of the charge in a cold melt or as an addition in 
duplexing hot metal in the electric. Loose 
borings are not good charge material for any 
fuel-fired furnace, and it is the ability to use 
cheaper raw materials than other furnaces that 
gives the electric an economic advantage to offset 
the higher cost of electric heat. Loose borings 
are even less usable in the cupola than in the 
other fuel-fired furnaces; they not only 
oxidise, but they clog the draught. 

Nevertheless, clean, unrusted borings, if 
solidly briquetted under heavy enough pressure, 
stay together in the cupola and melt down like 
pieces of solid scrap. If they are only loosely 
pressed, briquettes disintegrate in the cupola and 


are as troublesome as loose chips. This is no 
new doctrine. Rayner * discussed the advan- 
tages of high-pressure briquetting in 1930, 
stating that, including overhead and amortisa- 
tion, he briquetted borings for 16s. per ton, using 
a £12,000 press. In discussion, Walls gave a 
figure of 8s. a ton. Producers of briquetting 
presses claim it can be done with steady opera- 
tion for 6s. on cast-iron borings and under 8s. 
on steel turnings. One user is said to have made 
savings equal to the cost of the press in eight 
months. From users’ experience, it appears that 
8s. on borings is a fair figure. 

The first cost of the press, some £8,000, re- 
quires that the press be kept busy in order to 
amortise that cost, and the small jobbing shop 
obviously cannot find the money for such an 
expenditure. But why does not some enter- 
prising scrap dealer put in a press, collect borings 
or turnings in the machine shop where they are 
produced, apply suitable precautions against 
rusting so that the composition of a given lot 
is known, and the borings are kept unrusted, 
take them to the press, briquette them, and 
then sell these “ pedigreed” briquettes of cast 
iron or steel at a price that will give him a 
profit and make the founder a real saving over 
heavy cast scrap or steel rails? Or why do not 
a few foundries get together and operate a press 
to serve the whole group? 

Wide differences in cost make one wonder why 
everyone is not doing what a few are doing 
successfully in the use of briquetted borings for 
soft iron. Briquetted steel turnings instead of 
short rails for a high-steel cupola charge offer 
equal or greater opportunity for savings. 

The estimated cost of 18 tons per sq. in. iron 
produced by six different methods [detailed in 
the Paper] over that of an ordinary everyday 
cupola melt has figured out as follows :— 
Alloying soft iron .. $8.75 to $9.25 
oS i ee $8.30 
Electric .dilution of high-steel 

cupola metal 
Fer X_ dilution, 

COBO TRB kas cswsns 
Removal of carbon from 

high-steel cupola melt .. $3.90 
Removal of silicon from soft 

iron dilution Fer X .... $4.60 


General Considerations 


The high steel charge to the cupola, whether 
steel scrap or  briquetted turnings, will 
ordinarily cost a bit more than cast scrap or 
briquetted borings, and a little more coke will 
be required, which factors have not been con- 
sidered in the above comparison. The cost of 
Fer X may have been taken a little high. The 
estimate of $1.00 per ton for the heated fore- 
hearth is probably generous, too. Thus, the last 
four methods are likely to be even in cost, so 
that it would be hard to distinguish among them 
on the economic basis. 

The last three methods indicate that the pro- 
duction of 18 tons iron should be capable of 
accomplishment in a cupola foundry without re- 
quiring very expensive equipment and without 
materially altering ordinary cupola practice for 
+ cent per Ib. of metal in the ladle over the 
cost of soft iron. The 18 tons iron will be a 
proper base for efficient alloying to still higher 
strength irons. 

The last three methods look interesting for 
foundries in the transition period, while the de- 
mand for 18 tons iron is yet not sufficient to 
allow its steady production. When really steady 


high-steel 
$5.15 
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production is assured, either electric duplexing, 
or the assignment of a cupola and a staff t» the 
steady production of 3 per cent. carbon iron 
direct from the cupola, would be resorted io, 
A little special equipment will be necessary in 
using these methods. Naturally, hot-blast 
cupolas will be helpful in holding the tempera. MR 
ture up. Every precaution to secure unifo mity ing T 
in the performance of the cupola must be (ken, F read | 
of course, and the development of instruments } of Br 
and control methods to facilitate uniform ity is J our — 
an extremely worth-while task, one tha! will f jntere: 
justify research. Hot-blast cupolas are not out} the pr 
of reach of the small foundry, since} Mr. § 
MacKenzie** has described a simple type, and| dent) 
there is also the Griffin cupola, described by 
Fiske."’ P 
Forehearth Advocated MR 
A heated forehearth will be needed, prefer. = 
ably one into which the metal flows constantly re 
and is thus more promptly removed from contact - ~ 
with coke since every point of carbon no} - 
absorbed is a gain. Possibly even the provision says 
of two tapping spouts and two such forehearths rod ss 
may be called for, so that metal may be allowed Ref 
to accumulate alternately in each for mixing and ain 
to give time for soda-ash treatment, when re- : ve 
quired, for taking chill test samples, by which a littl 
next steps of treatment and the final silicon higher 
addition are determined, and where these steps foo 
and additions, plus any needed alloy addition, Shoul 
may be made in unhurried fashion. (Develop-[ |, ag 
ment of suitable rapid tests is an important MR 
factor in control.) ing te 
The soda-ash treatment and the removal of the 
silicon by oxidation are best carried out ona He di 
basic lining, and so the forehearths should be 1.180 
basic lined and suitable provision made for slag poner 
disposal. Such forehearths would conveniently F (+ me 
be made tilting. Firing would probably be by F nti 
gas or oil. I quate 
The complete design of such forehearths would natal 
depend on the desired capacity, the particular foxy 
process steps selected, and the heat input) a 
thereby required to bring the metal to the ladle 
at the proper temperature. This is another 
specific research problem, but there is nothing Th 
about it to require a very high installation cost.F wa, ; 
In oxidising carbon or silicon with ore or mill) sige 
scale, it may be desirable to preheat the ore inf) jt gh, 
some simple heating furnace. i» the b 
There seems to be nothing fundamentally f there 
difficult about the practical application of the!) |ixe ¢ 
methods suggested. They need further develop 7 runne 
ment before one can appraise them exactly, bu!) any , 
so far they look feasible, both technically and ; MR 
economically. They are suggested as deserving > peratt 
the further research that will make them = ings 
practical accomplishments. J} phos; 
REFERENCES boug! 
18 Rayner, H., “ Briquetting Cast-Iron Borings for use in the porat 
Cupola,” Trans. A.F.A., vol. 38, 1930, pp. 460-466. obvio 
1*® MacKenvie, J. T., “ The Moore Hot-Blast Cupola,’’ Trams 7” type : 
A.F.A., vol. 39, 1931, pp. 197-203. ; fi ; 
17 Fiske, R. A., “Iron Refined by Griffin Duplex Proce 5) able 
“Tron Age,” vol. 134, September 27, 1934, pp. 13-17. Fs perat 
r usual 
= — } alloy 
— , lL lead 
Publication Received BF temp. 
Machine Tool Castings. The Internation ~ Wi 
Meehanite Metal Company, Limited, 66, Vit y the I 
toria Street, London, $.W.1, has sent us Bullet? © addec 
No. 9 issued by the Meehanite Research Insti F MI 
tute (Pittsburgh). It first sets out the nature 0 "9 sion 
Meehanite, following up this by tabular an? 2 of | 
graphic indications of its major properties * % addec 
related to machine-tool castings. After show! Poses 
two photomicrographs of }-in. and 4-in. chear 
tioned material at 500 diameters, the rest of the F) Made 
bulletin is devoted to illustrating and describing i to pr 
various applications of Meehanite castings “)> ae 
machine-tool construction. The illustrations at )) © le: 
exceptionatiy ciear, and the whole booklet dF — 


credit to modern methods of printing. 











1-0 


Ping, 
to the 
iron 
io, 
y in 
'-blast 
eTa- 
)mity 
iaken, 
rents 
ty is 
will 
t out 
since 
, and 
ed b| 


| 


refer- | 
stantly 
ontact 
1 not 
Vision 
earths 
llowed 
1g and 
en re- 
which 
silicon 
> steps 
dition, 
velop- 
ortant 





val of 
| on a 
uld be 
or slag 
niently f 
be by F 





would | 
ticular 

input 
e ladle 
nother 
1othing 
n cost. 
or mill 
ore in 





jentally | 
of the} 
evelop- 
tly, but § 
lly and § 
serving 

them 


Fesruary 8, 1940 


FOUNDRY TRADE JOURNAL 


Non-Ferrous Foundry Practice 
PRACTICAL DISCUSSION IN MANCHESTER 


Mr. J. LAING’s Paper on “ Gating and Pour- 
ing Temperatures in the Non-Ferrous Foundry,” 
read to the Lancashire Branch of the Institute 
of British Foundrymen recently, and printed in 
our February 1 issue, created considerable 
interest, and the author was warmly thanked on 
the proposition of Mr. A. Jackson, seconded by 
Mr. S. Tonge. Mr. A. L. Key (Branch-Presi- 
dent) occupied the chair. 


Phosphor-Bronze Casting Temperatures 

Mr. A. PHILLIPS (Manchester), opening the 
discussion, said that Mr. Laing had given a 
range of casting temperatures for a 0.2 per cent. 
phosphor bronze and he asked whether when 
the phosphorus was found to be lower, an ap- 
propriate adjustment should be made to the cast- 
ing temperature in order to give the best test 
bar result. 

Referring to the trap runner as used for 
manganese bronze, he thought that if the well 
underneath, if a bridge core was inserted, were 
a little deeper, and the other one made a little 
higher, a better reservoir would result, and so 
form a better means of holding back the scum. 
Should both sides of the trap runner be made 
to agree? 

Mr. LAING said that when dealing with pour- 
ing temperatures for phosphor bronze he was 
referring to sound castings and not test bars. 
He did not, however, give the figures 1,070 to 
1,180 deg. C., but 1,070 to 1,100 deg. for light 
castings in the higher phosphorus ailoys, a range 
of only 30 deg. Generally speaking, it was 
necessary to ensure that the test bar was ade- 
quately fed by receiving a good supply of hot 
metal. Personally he always attached the test 
bars direct on to the runners and not on to 
the casting. 


Gating Manganese-Bronze Castings 

The runner on the casting side of the trap 
was always a little larger than that on the gate 
side, in order to avoid any further turbulence. 
It should theoretically get slightly larger from 
the bottom of the sump right to the casting; so 
there would be no increase in speed and no jet- 
like effect past the trap, while the choke on the 
runner top was specially designed to eliminate 
any undue speed of the metal beyond the trap. 

Mr. A. JACKSON, referring to pouring tem- 
peratures, said when taking temperature read- 
ings in connection with different classes of 
phosphor bronze, it should be borne in mind that 


© bought material and back scrap might be incor- 


® porated. 


As the latter might get mixed, it was 
obvious that a temperature adequate for one 


' ‘ype of phosphor bronze would yield unfavour- 
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able results with another. The pouring tem- 


peratures of phosphor bronze which he used 
usually ranged from 1,080 to 1,120 deg. This 
alloy sometimes carried a certain amount of 
lead and he asked as to its effect on the casting 
temperature, 

With cunmetal the lead was added to improve 
the machining properties, but why was lead 
added in the case of phosphor bronze? 

_MR. Lune, after pointing out that the discus- 
sion W getting away from the subject 
of the Paper, said he personally only 
added icad to gunmetal for two pur- 
poses: for improved machining and for 
cheapni Occasionally its addition was 
made (: though he did not endorse the practice) 
tO pressure resisting castings in order to increase 
soundn - Many people recommended the use 
of Teac th hydraulic metals, but personally he 
nine ‘IN pressure-tight castings, or perhaps 





-astings, without it. 


Leaded phosphor 


bronze was used extensively for railway bear- 
ings, where there were heavy loads associated 
with low speeds. It was actually used as a bear- 
ing metal because there were, so to speak, hard 
and soft spots in the bearing for wear resistance. 
It was thought that as lead was a separate con- 
stituent in the alloy, it flowed about until it 
filled up the spongy areas in bosses, but, per- 
sonally, he did not think it did anything of the 
sort. 

Lead was not used in phosphor bronzes which 
had to be subjected to hydraulic pressure. High- 
class phosphor bronzes did not carry lead; at 
least, he did not know of any. 

Mr. JACKSON again referred to suitable casting 
temperatures for phosphor bronze, and suggested 
that it might be possible to construct graphs 
showing the relationship between the phos- 
phorus content and the casting temperatures. 

Mr. LAING, agreeing, said the difficulty was, 
of course, in ascertaining the phosphorus 
content of the shop scrap. The _ only 
way one could be sure of getting a definite 
phosphorus content in the alloy was to add the 
phosphorus immediately prior to pouring, pre- 
ferably even after the crucible was lifted out of 
the furnace. The only way he could guarantee 
a phosphorus content within set limits was to 
add a small amount of phosphor copper suffi- 
cient for the purpose of de-oxidation, as soon as 
the copper melted. After adding the tin and 
when the required temperature was reached, the 
crucible was withdrawn, and the requisite phos- 
phorus in the form of 15 per cent. phosphor 
copper was added. The metal was allowed to 
cool to the correct temperature and poured. 
Stewing resulted in a loss of phosphorus. The 
more lead there was in the phosphor bronze, 
the lower was the casting temperature. With 
10 or 12 per cent. of lead as occurred in some 
phosphor bronzes, pouring could take place 
at an extremely low temperature, certainly be- 
low 1,000 deg. C. High lead content necessi- 
tated thorough stirring, or lead might remain at 
the bottom of the pot. 


Phosphorus in Leaded Bronze 


Mr. E. LONGDEN also referred to the use of 
lead in phosphor-bronze mixtures. Generally 
speaking, phosphorus was not introduced to a 
leaded bronze. The term was seldom used cor- 
rectly. Phosphorus present in quantity in leaded 
bronze tended to precipitate. With the introduc- 
tion of lead in any alloys, particularly for mas- 
sive sections, the difficulty arose of preventing 
collection into pools, ie., it actually segre- 
gating. After all, a pure copper lead alloy 
would only carry in solution about half of 1 per 
cent. Therefore, he thought, to introduce phos- 
phorus into a leaded bronze would be incor- 
rect, except perhaps just a modicum to de- 
oxidise before introducing the lead. 

Mr. LAING said that, of course, it was very 
often necessary to make bearings, etc., to speci- 
fication, and there was a call for lead in phos- 
phor bronze on the part of some of the railway 
companies. They specified bronze which would 
not break or crack. They did not want a par- 
ticularly hard bronze, but a material which 
would withstand the shocks on the railway, and 
yet be sufficiently plastic to conform to the 
shape of the shaft. Many of the foreign rail- 
ways also demanded a high-lead phosphor 
bronze. 

Mr. LONGDEN said this might be quite a good 
practice in the case of thin sections. If, say, 
0.15 per cent. of phosphorus was introduced 
to 10 per cent. tin-bronze the freezing range 
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increased by about 25 deg. Roughly, there 
would be something like 240 deg. freezing range 
in such an alloy. Even though the specifica- 
tion demanded leaded alloys he would invari- 
ably keep on the minimum side, and definitely 
on the minimum side with the phosphorus. 
With a heavy section he would be still more 
reluctant. 

Mr. LAING pointed out that in the case of the 
railways they were all heavy sections about | in. 
thick, and some specifications demanded very 
close tolerances in respect to phosphorus con- 
tent. 


Mould Dressings 

Mr. E. SUTCLIFFE, JUN., inquired as to the 
nature of the mould dressings used in connec- 
tion with non-ferrous castings. If blacking 
were used it would give a black surface to the 
casting, which was usually objectionable. If 
flour were used then personal experience showed 
it to be rather dirty. If Mr. Laing had, say, 
a few hundred gauge cases to cast in gunmetal, 
what would he add to his alloy to eliminate 
the gases inherent in and arising from the scrap? 

Mr. LAING said that normally blacking was 
ruled out unless the castings were shot-blasted, 
after which there would be no evidence of its 
use. If shot-blasting was not employed then 
china clay or talc was quite satisfactory as 
mould dressings, or half each of plumbago and 
china clay could be used, or again an equal 
mixture of plumbago and tale. Ground lime 
was quite a suitable dressing for green-sand 
moulds provided there was a minimum quantity 
used. Talc and china clay would also serve. 
The only way he knew to remove gas was to 
cast at the correct temperature. 


Teeming Speeds 

Mr. A. Hopwoop said that Mr. Laing’s 
method of bottom-running manganese-bronze 
castings with a pencil gate was usually 
adequate, but due regard must be had to the 
speed and pressure with which metal was ad- 
mitted through pencil ingates. This was 
governed largely by the choke in the head and 
the size of the down runner. 

Did Mr. Laing favour the use of draw plugs 
at the top of bushes for manganese-bronze 
work? It was possible to postulate from ex- 
periment that a }-in. down peg, which was prac- 
tically the average size for the majority of man- 
ganese-bronze castings, would cast a 1-cwt. cast- 
ing probably in about 6 secs. It had been 
stated that from the cupola tap hole } in. in 
dia., 15 tons of metal per hour could be run. 
On this basis it required 12 secs. to run a 1-cwt. 
casting. To his mind, such a rate for a man- 
ganese-bronze casting was too prolonged, for 
the simple reason that the longer the time the 
metal was in creeping over the cores in a com- 
plicated casting the more likelihood there was 
of having gas present in the top of the cores 
and blowing off just as the metal covered the 
core. He had seen such an occurrence. This 
could be easily overcome by proper sand con- 
trol; but it must be remembered that the work 
was undertaken under actual manufacturing con- 
ditions which were not ideal. 

He asked what was a suitable casting speed 
for a manganese-bronze casting having a #-in. 
metal section? The casting would have to 
withstand, say, 3,000 Ibs. pressure when finished. 
He was not in favour of the use of a draw plug 
for the reason that there was not the same con- 
trol over the metal entering the mould, no 
matter how the runners were choked. There 
always seemed to be a certain amount of leak- 
ing into the mould cavity. 

Mr. LAING said he did not wish to be mis- 
understood. The runners were not intended to 
be pencil runners as generally understood by the 
iron foundry. They were much larger. He did 
not favour pencil type runners on manganese 
bronze; the runners must be larger in order to 


D 





118 


take the metal more freely. They must be 
larger in cross-section than the main gate that 
was feeding the runners. Otherwise there would 
be a jet effect. The cross-section of the gate 
must be increased as it met the casting. 

He always used plugs for castings down to 
56 lbs. One would certainly get some dross in 
the gates if plugs were not used. The very fact 
of the metal splashing on the bottom of the 
runner was sufficient to create a certain amount 
of dross. This did not happen when the plug 
was drawn as had been suggested. Naturally, 
there must be no leakage. Six seconds for teem- 
ing a hundredweight casting was inadequate ex- 
cept for very thin sectioned work. He would 
not mind if it took as long as a minute if it 
ran quietly and without turbulence. Danger 
from cold shuts apart, the slower the metal 
crept over the cores, the better. Rapid heating 
all over gave rise to a tendency for gas to be 
evolved from the core face. A small bubble 
of air might then rise through the metal over 
the core and create a sort of flare. One could 
be quite certain there was a small amount of 
dross wherever that flare occurred. This ex- 
perience was also applicable to aluminium 
bronze. 


Value of Fracture Tests 


Mr. E. Wuite asked for additional informa- 
tion concerning fractures of small castings as a 
means of surmounting some of the current diffi- 
culties. 

Mr. LaAING said that with non-ferrous castings 
examination of fractures was insufficiently prac- 
tised. For gunmetals and phosphor bronzes, it 
was an extremely good guide as to whether a 
casting was likely to be sound. If the runners 
were partially cut through and broken off, then 
an appreciation could be obtained as to’ whether 
the casting was sound or otherwise. A golden 
crystalline fracture always gave the best results, 
and not the fibrous, mixed or slate-coloured 
fracture. Sometimes one would think a fibrous 
fracture would be best, but with the others one 
could obtain a good sound casting on water 
test. 

Mr. W. N. Cook, B.Sc., said that the practice 
at his foundry was to saw the runner half way 
and break it. If the fracture was satisfactory, 
it went forward, but when it exhibited a brown 
patch, which was not very often, then the corre- 
sponding casting was scrapped without the 
slightest hesitation. Through this practice the 
amount of machine shop waste was reduced to 
a very low figure indeed. 

Mr. A. PHILLIPS said that if a large casting 
had to be made, say, one of about 6,000 lbs. of 
metal, it was necessary to take a fracture test 
before pouring into the mould. The method 
was to take a sample out of the furnace with 
a scoop and pour it into a chill mould, cool it 
quickly, and submit it to the fracture test. 
From shop tests it was possible to observe 
whether the elongation and tensile strength were 
likely to be attained; otherwise, it was a waste 
in casting. This system was practised in many 
non-ferrous foundries. He was referring parti- 
cularly to manganese bronze, but the same 
observations applied to gunmetal and_nickel- 
lead bronze castings. 


Melting Temperatures 

Mr. LAING said that when one was familiar 
with a particular composition it was possible to 
judge the approximate mechanical strength by 
means of the size of the crystals, the particular 
shade of colour and the angle of bend before 
fracture. Whilst the system might be useful for 
the tin bronzes where quality depended upon 
correct casting control and not on compositional 
changes due to melting losses, he had never 
tried it. 

Mr. E. LONGDEN said it was generally under- 
stood when melting alloys that gases were ‘n- 
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creasingly absorbed with increasing temperature. 
Did the author favour reaching a very high 
temperature—when melting gunmetal and phos- 
phor bronze—before removing the pots from the 
furnace, with the object of ensuring effective 
action by, say, fluxes or alloying elements? He 
thought it would be of general interest if Mr. 
Laing would indicate how he alloyed gunmetals. 

Mr. LainG said that melting temperatures for 
gunmetal should not be higher than necessary. 
It was possible to attain 1,300 deg. C. with gun- 
metal without any consequential serious effect, 
provided the metal was allowed to cool down 
to the correct temperature before pouring. There 
was really no point in superheating beyond the 
point necessary to obtain a suitable casting tem- 
perature. 


Gunmetal Practice 

With regard to the making of gunmetal, it 
was fairly common practice to melt the copper 
under charcoal. Some people used flux, although 
it was not really necessary, but some found it 
advantageous. When the copper was molten, the 
tin was added and finally the zinc. 

Mr. LONGDEN agreed that the modern ten- 
dency was not to exceed any higher temperature 
than was necessary in order to allow for the 
handling of the metal. 

Mr. E. EARNSHAW asked whether large nickel 
alloy castings could be cast without drying the 
moulds. Up to a certain weight it was possible 
to cast in green sand, but beyond that it 
appeared necessary to use dry sand. Could Mr. 
Laing confirm this? 

Mr. LAING said it was desirable to dry all 
moulds for high-duty heavy alloys unless they 
were quite small. He preferred to use a syn- 
thetic sand for high nickel alloys—a silica sand 
bonded with bentonite or Colbond—in order to 
obtain an open-grained sand. It had to be dried 
in order to prevent penetration and to get a 
good sk‘n. Drying increased the permeability— 
an important factor when handling these alloys. 


Protection of Thermocouples 

Mr. R. S. TURNER inquired whether Mr. Laing 
used silica or steel sheaths for protecting thermo- 
couples. Also, did he de-oxidise yellow brass— 
60: 40—belore casting? 

Mr. LaING said that most laboratory assistants 
preferred to have a covered couple for use with 
phosphor bronzes as there was a very rapid 
burning of the couple but the time-lag was some- 
what troublesome. A steel sheath was generally 
used, but it should be preheated to reduce the 
length of time taken for the reading. 

Yellow brass did not need de-oxidising, it 
could be melted successfully under a slightly re- 
ducing atmosphere, without any ill-effects. With 
a high zinc content, he had never found it 
necessary to de-oxidise. 

Mr. TURNER remarked that he had in mind 
the necessity of ensuring a clean top surface 
to the casting after machining. 

Mr. LaING said that such defects were prob- 
ably due to excessive turbulence. It was de- 
sirable to insist on a reasonable machining 
allowance for top surfaces of yellow brass 
castings, as it was more “drossy” than gun- 
metal. Fortunately large yellow brass castings 
were not often used, and apart from ships’ 
windows one did not get many large yellow 
brass castings. Naval brass carrying 1 per cent. 
was probably still worse in this respect. 

Mr. Hopwoop, referring to the use of high 
head pressures, thought that Mr. Laing did not 
appear to favour their use to any great extent. 
This occurred within his own experience, which 
had indicated that fettling costs could be 
materially reduced. It was possible to reduce 
considerably the area of junction of the riser 
by using pressure plus the intelligent use of a 
correctly-shaped riser. It was also possible to 
reduce the number of risers on the job, even in 
manganese bronze. 
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Mr. LAING could not say that that was his 
experience. To increase the riser beyond 4 
certain weight was useless because it solidified 
across the narrow neck. 


Steam Feeding 

Mr. PHILLIPS inquired whether the lecturer 
had applied steam feeding to large manganese. 
bronze castings. In the case of cast iron there 
was a practice of steam feeding, by sealing the 
top of the riser with wet loam and then putting 
weights on it. This was a very successful 
practice with certain types of iron castings. Had 
Mr. Laing seen or heard of it being done in the 
case of large castings involving large heads, 
where, generally speaking, a feeding rod would 
be otherwise used? 

The BRANCH-PRESIDENT (Mr. A. L. Key), 
answering the question for Mr. Laing, said that 
within his experience it was possible for Ad- 
miralty bronze, and it would appear that steam 
feeding was thus applicable to manganese 
bronze. 

Mr. LONGDEN thought that most of the 
sketches displayed did show a reasonable head. 
He quite agreed it was useless to increase the 
head in a case of a thin section. 

Mr. Horpwoop thought they were labouring 
under a misapprehension with regard to what 
he termed ‘“ making use of the pressure.” 

In replying to Mr. Hopwood, who had raised 
a point about runners being higher than risers, 
Mr. LAING stated that if the runner gate was 
very small it would be useless. The effect was 
only momentary, and as soon as the metal head 
pressure ceased to exist one would then get 
normal feeding from the riser. 

Replying to Mr. Jackson, who had asked a 
question concerning a choke runner and how it 
affected temperature, Mr. Laing said there must 
be a slightly higher temperature to allow for the 
time lag in filling the mould. Concerning 
dressing, which was another point raised by 
Mr. Jackson, it was very difficult to prevent 
phosphor-bronze metal penetrating into massive 
green-sand moulds. In the case of very large 
moulds, it was much better to dry them, having 
previously applied a wet dressing. Mineral 
blacking, of course, was useful mixed with the 
sand for very small castings. He did not 
approve of coal dust in green-sand facings. 
although he had used it in dry-sand cores. It 
was fairly effective so used. 

If much phosphorus was present there would 
be great difficulty in preventing the occurrence 
of tin sweat unless the mould face could be 
chilled. If it could be chilled and the metal 
rapidly solidified it would definitely stop tin 
sweat. The usual method was to flood the top 
of the heads with water and cover them up with 
sand, and weigh down; but even fhen it was 
very difficult to prevent. One could not, in fact. 
prevent sweat from exuding if the casting was 
sufficiently massive, unless it was rapidly cooled. 


That was providing the phosphorus content was F 


fairly high. If the phosphorus content cou!d be 
lowered then there would be less tin sweat. 








Contracts Open 


Dagenham, February 19—Iron castings. etc., for 
i2 months from April 1, for the Borough Council 
Mr. F. C. Lloyd, borough engineer, Civic Centre. 
Dagenham, Essex. . 

Hengoed, February 16—Cast-iron gulley grating 
and manhole covers, etc., for 12 months ending 
March 31, 1941, for the Gellygaer Urban Distric! 


Council. Mr. John Evans, clerk, Council Offices. | 


Hengoed, Glam. 

Heywood, February 17—Cast-iron goods. etc., for 
12 months ending March 31, 1941, for the Cor 
poration. Mr. A. Middleton, borough surveyor 
Municipal Buildings, Heywood. 

Kidderminster, February 17—Cast-iron pipes ane 
other iron castings during the year ending Marc 
31, 1941, for the Corporation. Mr. J. Hawerof. 
borough engineer, 110, Mill Street, Kidderminster 
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Synthetic Moulding Sand’ 


By A. TIP 


It will be generally admitted that synthetic 


moulding 


in this country as well as in America. 


latter, the 
least half 


sand has proved a practical success 
In the 
home of synthetic sand practice, at 
of the steel, cast iron and mal- 


leable iron foundries use this class of sand. 


This is in 
good-quali 
tered the 


part due to the lack of deposits of 
ty natural moulding sands, which fos- 
early development of synthetic sand 


practice, but the successful and continued use 
of such sand in America is a very good argu- 
ment in its favour. 


In both 


countries cost is a prime factor and 


local sands are used wherever possible to avoid 


freight charges. 


Comparing: costs of sand in 


America and in this country, there is not such 


a great d 


eal of difference, except that good 


silica sands are nearly as cheap as United 


PER, M.Sc. 


(bondless in the natural state) with a suitable 
bonding material, but in practice there is no 
sharp line of demarcation between the natural 
and synthetic sand. 

The three principal constituents of synthetic 
sands are: (1) the sand grains; (2) bond- 
ing material, and (3) moisture. These are con- 
trolled to give a moulding material having the 
des'red properties. 


Choice of Sand 


Sand grains constitute about 90 per cent. of 
the whole, and the selection of a suitable base 
sand is therefore most important. The charac- 
ter, grain size, and distribution of grain sizes 
selected will be determined, broadly speaking, 
by: (a) the permeability required; (b) the surface 
finish necessary on the castings; (c) the class of 
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Kingdom moulding sands. The introduction of metal—steel, malleable, cast iron, non-ferrous-— 


mechanisation, the use of continuous casting 
plants and the util‘sation of semi-skilled labour 
have made it necessary to introduce closer con- 
trol of sand, in order to obtain consistent re- 
sults, and so have presented favourable condi- 


tions for 
In add 
foundries 
ing large 
tervals. 
ber of n 
seriously 
the way, 


the use of synthetic moulding sands. 
ition, there is the attraction for large 
of eliminat’ng the necessity for dump- 
quantities of used sand at regular in- 


Finally there is the example of a num- 


1embers of the Institute who, having 
studied foundry sands, have shown 
by adopting some type of synthetic 


sand in the foundries under the'r charge. 


Natura 
tive craft 
and it js 
ment or 


serious tr: 


Visualised 


A synt 


built up 
include old 


Naturally 
understo 


* Paper pr 


of British } 


lly, radical changes in such a conserva- 
as founding only take place slowly. 
usually not until some big develop- 
hange occurs within the foundry or 
uble arises that a change in sand is 


What is Synthetic Sand ? 

etic sand is obviously one which is 
from selected materials. These may 
| foundry sand or a proportion of a 
ynded sand. The term is generally 
to apply to a mixture of silica sands 
nted to the East Midlands Branch of the Institute 
irymen. 


and size of casting, and (d) economic considera- 
tions. 


Present knowledge indicates that the follow- 
ing points are important in selecting a suitable 
sand:— 

(1) Even grading (see Fig. 1). 
(2) Low proportions of both coarse sand 
and silt to prevent fitting in of grains. 


(3) Absence of fine mineral matter or clays 
which are easily dehydrated. 


(4) A coated grain (refractory clay or iron 
compound) helps bond. 


(5) Good refractory properties. 


It can be shown experimentally that with 
sands of large grain size trouble with drying 
out and friable edges on moulds results, whilst 
angular sands give greater mechanical strength 
for the same proportion of bonding clay than 
rounded grain sands. In general any clean re- 
fractory sand, reasonably regular in grain size 
and uniform in character, may form the basis 
of a synthetic moulding sand. Many of the best 
sands contain 97 to 99 per cent. of grains be- 
tween 0.1 and 0.3 mm. dia. (see Table I and 
Fig. 1). Examples of some silica sands suitable 
as the basis for moulding sands are:— 








Ys, y 
Steel. | Malleable. | Grey | teendhanebis 
cast iron. | 
Leighton 
Buzzard— | 
medium— 
coarse. Sea sand ..| Sea sand ..| Bedford. 
Chelford Yorkshire Erith silica | Ryarsh. 


silica 
Cheshire 

silica. 
Leighton 
Buzzard 

fine. 


Cheshire | Ipswich, 


river sands 


Kings Lynn 


| New Forest. 


| 


Ryarsh silica 


Yorkshire Erith. 
and Scottish 


rock sands. 


Use of Two or More Sands Mixed Together 


In general this is not advisable unless special 
factors such as (1) cost; (2) surface finish re- 
quired, or (3) advantages of some _ natural- 
bonded material outweigh the importance of 
permeability, dry strength and freedom from 
silting-up. The effect on permeability and other 
properties of synthetic sand mixtures by the ad- 
dition of another silica sand of appreciably 
different grain size has been demonstrated by the 
American workers Dietert and Eggleston, and 
by Sheehan in this country. The theory of 
fitting-in of sand grains so ably described and 
illustrated by Sheehan in his recent Paper on 
“Control in the Core Shop”+ explains the 
results obtained when unsuitable sands are mixed 
together and enables one to calculate the effect 
of mixing sands whose individual characteristics 
are known. (See examples of effect of red sand 
addition to silica sand mixtures, Table II.) 
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Fic. 2.—INFLUENCE OF GRAIN’ SIZE AND 


RAMMING ON PERMEABILITY OF SILICA SAND 
(SOUTHPORT SEA SAND). 


An illustration of a synthetic sand built up 
from a mixture of two silica sands of very 
different grain size which has given good re- 
sults in a modern foundry making malleable 
iron castings may be termed an exception to the 
general rule and details of this sand are given 
in Table III. The use of the extremely fine 
Ryarsh silica sand is justified by the importance 
of surface finish and easy fettling required in 
this mechanised system. 

The effect of grain size on the properties of 
sands has already been referred to. This is very 
clearly shown by taking a series of sized grains 
from the same sand (in this case Southport sea 
sand) and testing under the same conditions. It 
will be seen from Fig. 2 how permeability is 
reduced by (1) moisture content; (2) degree of 
ramming or compaction of the sand grains, or 
(3) grain size. 

Certain properties of sand grains are more 
difficult to examine and are still not fully under- 
stood. The effect of the surface character of the 
grain on the bond strength and life of the sand 
is of importance. It is known that a clean sand 
grain soon becomes coated with a film of carbon 
and dried clay when used in the foundry pro- 
cess, and masses of sand grains become 


+ International Foundry Congress, London, June, 1939. 
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cemented together by this film. When the dry 
strength of the film is high (as, for example, 
when bentonite is used as a bond) it may be- 
come difficult to break down these pellets or 
masses of grains in the normal milling time and 
in consequence the facing sand becomes full of 
pellets of hard sand. (Other factors, for 
example, poor moisture distribution, condensa- 
tion, etc., may give rise to this trouble.) 


Choice of Bond 


The plasticity of sand is primarily due to the 
presence round the sand grains of a thin film 
of water. In the presence of a colloidal sub- 
stance, either mineral or organic, the moisture 
is partially retained by the finely divided par- 
ticles even after heating up to 200 deg. or 
more, and a permanent film is formed on the 
grain surfaces which acts as a cement. 


Mineral Bonds (Refractory Plastic Clays) 


The best materials judged on bonding proper- 
ties are the colloidal clays: (1) Bentonite 
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Fic. 3.—EFFECT OF HEAT ON MOISTURE 


ABSORPTION OF COLLOIDAL CLAYS. 


(American); (2) colloidal clays such as Colbond 
and London clay; (3) ball clays of the Dorset 
district; and (4) red clays from Bunter sand de- 
posits (these are not found as clay deposits but 
associated with sands). 

True bentonite gives very high green and dry 
strength, and is widely used in America. There 
are certain deposits in the British Isles which 
are being used successfully, and although not 
of equal bonding value, they have certain advan- 
tages (apart from price) as, for example, re- 
fractoriness. Table IV shows the relationship 
between three clays used in the same propor- 
tions, with sea sand as a base. Important 
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features of bonding clays for moulding sand 
are:— 

(1) Extremely fine particle size. 

(2) A high base exchange value (measure 
of the surface energy of the particles). 

(3) A good life (or high dehydration tem- 
perature). 

(4) The presence of hydrated iron oxide or 
other colloidal matter with moisture absorb- 
ing properties. 

When clay is heated to a sufficiently high 
temperature it loses its power of absorbing 
water to produce a plastic mass and becomes 
friable or dead. This is due to a change in the 
structure of the clay, which loses its combined 
water, as distinct from free water or moisture. 
The life or property of the bonding substance 
to be rehydrated after being subjected to heat 
and consequent drying, possibly to a relatively 
high temperature in some parts of a mould, 
varies with the type of mineral bond present. 
It has been shown by Dr. Piper in his recent 


Tasie II.—Effect of Additions of Red Moulding Sand 

















Chelford + |Chelford +- 
Sand. Chelford | 10 per cent. | 20 per cent. 
silica. red. red. 
Permeability, 
AE a, TG. x: 215 | 158 125 
Dry strength.* 
Transverse. | | 
Lbs. per sq. in. 62 -| 34.5 23.4 





* Core compound, 1 to 40 wt. added. 


work on bonding clays at the B.C.I.R.A. that 
there is a close relationship between the bond- 
ing value of a clay and its moisture absorption 
properties. This has been confirmed by per- 
sonal tests, set out in Table IV, made recently 
on several colloidal clays. This moisture absorp- 
tion value of clays can be fairly easily tested 
under laboratory conditions and affords a means 
of comparing a number of bonding clays with- 
out making a number of tests in the foundry. 

The author has been using this test to inves- 
tigate the effect of heat on various clays. 
Figures for the temperatures at which clays lose 
their property of rehydration have been given 
by various authorities. These range from 200 
to 300 deg. C. for limonite (hydrated iron oxide) 
to 500 deg. for bentonite. So far the tests have 
been made up to 600 deg. C., but are being 
continued at higher ranges. The results given 
in Table V are shown in the form of curves in 
Fig. 3. The moisture absorption or gain in 
weight of the sample is expressed as a percent- 
age of the original dry weight, all samples being 
allowed to stand for a week or until saturation 
is reached at room temperature (approximately 
50 deg. C.). 

Of the three clays shown, two are largely 
used in synthetic sand mixtures and the other is 


TaBLE I.—Silica Sands Used as the Basis of Synthetic Moulding Sands. 




















Ty) _— gy — Chelford. Kings Lynn. Southport. | Ryarsh. 
0. 52. | 
Percentage 
— on Per cent. Per cent. Per cent. Per cent. | Per cent. Per cent. 
8.8. 

No. 22 3.05 0.3 0.4 0.15 | Nil |" Nil 
» 30 15.56 1.8 1.8 3.75 0.03 | 0.05 
» 44 58.4 12.3 13.55 31.65 | 0.8 | 0.22 
» 60 21.4 55.4 33.87 25.4 | 15.0 0.62 
» 72 hawk 26.6 22.4 16.95 21.4 1.67 
» 100 0.42 pia 17.4 17.0 47.2 3.0 
» 150 0.10 2.7 8.7 4.7 15.4 67.8 

Passes 150 Nil 0.9 1.9 0.3 0.15 | 26.4 

Permeability, | | 
A.F.A. No...) Over 200 180 175 165 140 60 

Loss on igni- 
tion. Per 
cent. 0.32 0.40 | 0.43 0.62 | 0.8-1.8 ! 0.64 
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the natural bonding clay separated from a Mid. 
land red moulding sand (obtained by w: shing 
and decantation). The curves show tht the 
change on heating is a gradual one, and sinj- 
lar in magnitude for all three clays. The sini. 
larity between the behaviour of the Colbord and 
natural red clay is noteworthy, and rather sur. 
prising in view of the difference in the nature 
of these clays. 

Examination of the clays after heating a 
450 to 500 deg. C. shows that the Colbond ip 
particular has lost most of its plasticity, although 
still showing an appreciable moisture absorb. 
tion, and it is probable that in this condition 
after heating the moisture absorption figure js 
not a true index of the remaining bonding 
power or plasticity. 

Laboratory investigations of these bonding 
clays all show the marked superiority of the 
American bentonite for producing green and 
dry strength, weight for weight. Actual economy 
will depend on several factors, such as price, 
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Fic. 4.—RELATIONSHIP BETWEEN GREEN STRENGTH 
Dry STRENGTH AND MOISTURE CONTENT OF A 
SYNTHETIC SAND. 


ratio of green strength to dry strength desired. 
and efficiency of distribution of the bond. If 
it were possible to obtain a local red clay, such 
as that associated with the Midland red mould- 
ing sands, at low cost, it would serve as a ver) 
useful addition to the available materials for 
synthetic sand mixtures. 

In use, the clay should be ground as finely 
as possible—a matter unnecessary with colloi- 
dal clays, as bentonite and Colbond exist in 
dry powder form. It may be mixed with a pro- 
portion of sand or coal dust to increase its bulk 
and thereby improve the distribution in a large 


—_ 





sand system, or in some cases it is practicable | 


to make the addition as a water suspension or 


slip where the consequent water addition is not 


too high. 

When starting up with new sand, the fill 
bond is not developed immediately. Not until 
the sand has been in use for a short time, and 
the grain surfaces have become coated, does the 
full bonding value of the clay and distillation 
products from coal, etc., take effect. 


Coal Dust and Coal Oil in Sand 

The distillation products of a bituminous coal 
have a definite bonding value in any moulding 
sand, natural or synthetic, and in the produc- 
tion of cast iron the addition of fine coal dust 
contributes not only to the casting finish, but 
to the sand condition, particularly with con 
tinued use of the same sand. This has been 
proved in practice both here and in America, 


+ See Dr. ed a 








oe ay Paper presented at the Internationa Foundry 
on, 1939. 
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where in certain foundries substitutes such as 
heavy fuel oil or tar oil are added to the sand 
system, partially to replace other bonds in syn- 
thetic sand. It is suggested that coal dust for 
medium and light weight castings should have 
the following characteristics: Mineral ash, 10 
per cent.; and volatile matter, 30 per cent. 


minimum. Grading—100 per cent. passes 90 
mesh, and 40 per cent. passes 200 mesh 
(I.M.M.). 


Organic Bnders for Moulding Sand 
There are a number of organic bonding 
agents used in moulding sands to improve the 
working properties. For example, to improve 
green bond without the disadvantage of build- 
ing up the clay content of an already fine- 
grained sand, a material such as concentrated 
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or other bonding clays, which are essential in 
building up the system sand to a satisfactory 
degree of plasticity for moulding, but its use is 
complementary to either natural or artificial 
mineral bonds. 


Choice of Moisture 


In the words of Dietert, “ moisture control is 
the most important step in the preparation of 
sand for moulding.” Generally speaking, the 
moisture content of synthetic sands is con- 
siderably lower than that used with natural 
bonded moulding sands.* The moisture per- 
centage depends on:—(1) Type and proportion 
of bond used; (2) nature of the sand system 
(capacity, design, etc.); and (3) local conditions, 
type of work and moulding machines, etc. The 


TABLE III.—Synthetic Moulding Sand for Malleable Cast Iron. 


(Mixture: Ryarsh silica sand 30, Southport sea sand 70, Colbond 6 and coal dust 3 per cent.) 








Moisture, per cent. 4.0 
Green strength compression. Lbs. per sq. 3.3-4.5 
Permeability No. ~ w o* ne 55 
Dry strength compression. Lbs. per sq. in. 42 
Dry permeability No... 60 
Volatile matter, per cent. 3.2 
Loss on ignition, per cent. 7.3 





sulphite lye is used. The addition of 1 to 2 
per cent. of this material is very helpful where 
scabbing is experienced due to a weak mould 
surface, or where it is difficult to work at the 
optimum moisture content of a sand, without 
falling off in production rate, through difficulty 
in handling a wet sand. 

Concentrated sulphite lye contains from 5 to 
8 per cent. mineral ash, which eventually will 
be deposited on the grain surfaces or form a 
filling between the grains of burnt sand. So 
far, experience has not shown it to cause frit- 
ting or fusion of the sand to metal in cast-iron 
and non-ferrous foundry practice. Molasses 
and dextrin are also used in a similar way, and 
these also tend to counteract the tendency of 
synthetic sand to dry off and give friable edges 
on the moulds when standing in a warm shop. 
The additions may be dissolved in the water to 
be added at the mill. 

It has been found possible in certain continu- 
ous sand plants (and others) to eliminate any 

Taste IV.—Properties of Colloidal Clays. 





Type of ; Bentonite Colbond London 
clay | (Volclay). | “one: clay. 
| ! 
Moisture ab- | 

sorption. Per 

cent sa hs 10.4 11 
MA/6 1 4.38 | 1.73 1.97 
Green bond | 

compression. 

Lbs. per sq. in. | 4.37 1.94 2.15 
Moisture Per 

cent. ba 3.7 3.7 3.5 
Clay. Per cent. 6.0 6.0 6.0 
Dry ngth 

comy ion. 

Lbs. ] sq. in. 8Y 60-68 60-64 
addition of new sand or bonding clay over con- 
siderable periods of time, using a small addition 
ol an organic binder of this type (and, of 
course, coal dust if required), but one essential 
is an elicient milling of the whole sand system 
‘or this to be possible. Green bond and dry 


Strength can be maintained without appreciable 


change the silt content or permeability of 
the sand. whilst the bulk of sand is maintained 
by the addition of suitable silica sand or old 
core s It should not be inferred that the 
rganic binder will in general replace bentonite 
eume hetic versus Natural Bonded Sands,” by A. Tipper 


DE JOURNAL, vol. 57, 1937, p. 492. 


B.S.S. mesh No. 
Per cent. 


Sieve test. 


Remains on 30 0.2 
44 2.35 

60 9.8 

2 = 11.3 

100 = 27.1 

150 = 31.2 

200 = 6.5 

300 = 1.5 

Passes 300 3.2 

Clay (washing test) 6.8 





relationship between the moisture content, green 
and dry strength of any sand can soon be de- 
termined by graphing the results of three or 
four trial mixtures (see Fig. 4), and the best 
moisture figure to give the most satisfactory 
balance of properties is then determined. 

Suggested average values for synthetic green 
sand moulding are as follow:— 


] lap |p, ae 
ieee | Green bond |Permeability 


Per cent, | Compression; A.F.A. 
* |Ibs. per sq. in.| No. 
For steel 3.0 i—s | 150—180 
> cast iron 3.0—3.5 5—8 50—75 
,» non-ferrous 3.0—5.0 i—8 30—40 


Having decided on the best moisture content 
for the particular sand mixture, bearing in mind 
the general requirements of the foundry, it is 
then the task of the person in charge of sand 
control to see_that the sand is delivered at the 
moulding machines with this moisture content. 
With synthetic sand the lower moisture’ content 
and higher permeability means a more rapid 
Taste V.—Effect of Heat on Moisture Absorbed by 

Colloidal Clays. 


Temperature Moisture absorbed. Per cent. (wt.). 


of heating. 
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drying off of the sand. Local conditions which 
affect the sand temperature and the distance the 
sand has to travel to and from the mill will 
also affect the loss of moisture from the sand. 

In any mechanised sand system this moisture 
should be made good as early as_ possible 
in the cycle of operations in order to afford the 
maximum time for tempering before the sand is 
re-used. If possible the bulk of the necessary 
water should be added at the knock-out, allow- 
ing for subsequent loss before the sand reaches 
the mill, where the final moisture adjustment is 
made. In synthetic sand mixtures it is im- 
portant to keep the moisture content within 
0.5 per cent. (i.e., 0.25 per cent. up or down) 
of the desired value, particularly where the sand 
shows rapid variation in properties with respect 
to moisture content. Fortunately most of the 
mixtures now in use show a fairly flat curve for 
green strength, but dry strength may vary 
rapidly with change in moisture content. 

In order to reduce the rate of drying off 
of the synthetic sand mixtures various means 
are employed, as for example: (1) Using a pro- 
portion of natural bonded fine sand in the mix- 
ture or adding silica flour, and (2) adding a 
moisture-retaining agent such as glycerine or 
salts of calcium, sodium or ammonia. 

Preparation and Control of Synthetic Sand 

Mixing and milling may be either continuous 
or by batch treatment. The batch-type mill 
deals with individual charges usually in 3 to 5 
minutes, according to the nature of the sand, 
and there is opportunity for adjustment in each 
batch of sand if necessary. On the continuous 
mill the amount of milling of the sand is usually 
limited by the capacity and output of sand re- 
quired to a very short time (1 to 2 minutes or 
less). The same sand will be remilled and used 
about once per hour, and the effective distribu- 
tion of the small bond addition is not obtained 
without careful attention and adjustment when 
the plant is working. Usually there is an exces- 
sive addition of bonding material (due to the 
short milling time) which is subsequently 
removed by the desilter. 

In planning any type of sand preparation 
plant, thought must be given to the cooling of 
the used sand from the cast-up moulds which 
forms the bulk of the charge to the mill, and 
proper provision must be made for removal of 
dust and steam from the region of the mill. 
Steam condensate upon overhead metal work 
or sides of the mill, etc., together with clay 
dust can cause serious trouble by falling down 
into the sand. Over a period of months these 
form small masses of very hard strong sand 
which are not broken down in the mill. Such 
pellets may in time seriously affect the surface 
finish of the castings unless they are eliminated 
by screening, and usually they are too small to 
be removed by a works screen. 

Desilting 

Many sand preparation plants make pro- 
vision for desilting by suction at some point 
where the sand is falling freely through air, as 
for example after passing through a rotary 
screen for removal of coarse sand, rubbish, etc. 


TaBLE VI.—De-silting of Moulding Sands. 


Deg. C. Bentonite. Colbond. Red clay. 
100 .. 26.3 9.7 11.86 
200 .. 20.3 8.97 9.7 
ee <4 19.0 7.71 7.88 
400 .. 16.8 5.94 6.65 
500 .. a 16.4 5.83 6.10 
600 .. wa 6.5 5.47 §.37 

Synthetic sand. 

— Sand to Sand from 

de-silter. de-silter. 

Grading. Per cent. Per cent. 
Coarse sand 2.2 2.3 
Medium sand 15.5 16.4 
Fine sand i 51.4 55.5 
Coarse silt .. aaa 16.4 11.5 
Fine silt .. = 7.4 6.7 
Clay ip ~ 8.3 7.5 


Loss on ignition ../ — -- 


Synthetic sand :—Bentonite +- coal-dust additions. System sand :—Midland red 


+ Carbon content = 11.4 per cent. content. 


Natural bonded sand. 


Silt 


Silt System 
removed. sand. removed. 
Per cent. Per cent. Per cent. 
— 9.4 | 4.6 
| 22.6 | 33.3 21.5 
44.8 33.5 38.8 
| 20.2 13.4 26.7 
| 12.4 | 10.5 8.2 
| 
| .1¢ | 3.6 5.0 


-- coal-dust additions. 
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The material removed in this way by the de- 
silter certainly contains a higher proportion of 
fines than the system sand from which it is 
removed, but it also contains valuable bonding 
material. The details of sieve tests on material 
removed in this way by air suction are shown 
in Table VI which demonstrates that valuable 
ingredients are being lost. 

Numbers of foundries are running most 
successfully without any desilting and do not 
find any appreciable falling off in permeability. 
To quote from the valuable Paper on moulding 
sand by Carter and Walker: “When sand is 
controlled the problem of silt need not arise.” 
With this statement the author is in full agree- 
ment, because in certain cases fine silica dust or 
flour is added to the sand system. 

The amount of breaking down of the sand 
grains by heat or milling is very small and since 
some of the burnt-out sand is removed to the 
fettling shops on the castings, this at least does 
not re-enter the sand system. With the excep- 
tion of steel foundries and foundries making 
heavy iron castings, where refractoriness must 
be kept up as high as possible, it is not con- 
sidered that desilting is necessary with synthetic 
sands. 


Conclusion 

In conclusion, the advantages and disadvan- 
tages of synthetic sand may be reviewed thus:— 
Disadvantages.—{1) High first cost is prob- 
able. (2) The sand loses moisture more or less 
rapidly, which may cause friable edges on 
moulds, lack of dry strength, washes, etc. (3) 
Patching, unless extra care is taken, may ruin 
the mould since strength is quickly lost with 
excess water and the sand collapses. (4) 
Balling up of sand may be experienced, due to 
a variety of causes, but often the result of poor 
distribution of moisture and bond, or the use of 
excessive bond with high strength. (5) Surface 
finish of casting may not be as good, but that 
can be overcome. (6) Necessity for strict control. 

Advantages.—(1) Lower cost of sand main- 
tenance and no sand to dump. (2) Improvement 
in permeability and lower moisture content 
means less chance of blown or porous castings, 
chilled edges, etc. (3) The sand is easy to mould 
with lower moisture content (slower cooling) and 
gives higher production. (4) It enables semi- 
skilled labour to be used on machines with satis- 
factory results. (5) It is possible to use old 
core sand or reclaimed floor sand, etc., for some 
classes of work (steel). 

Some of the disadvantages can be overcome 
by special attention to and care in the selection 
of sand plant, which has undoubtedly been much 
improved in recent years. This equally applies 
to the best use of naturally-bonded sands, and 
it is not desired to give the impression that the 
author is in favour of eliminating the use of 
the natural moulding sands, but rather to apply 
scientific methods to obtain the best use of exist- 
ing resources. 


on a cupola melted cast-iron containing no re- 
fined iron, and the only addition being 1 per 
cent. copper. Because of this success with cast- 
iron, similar bars in Admiralty gunmetal were 
made. These all gave over 18 tons per sq. in. 
If bars attached to the castings be required, 
the author would proceed on the following lines. 

(1) The test-bar to be placed as low as 
possible in the mould, preferably below the 
level of the casting. 

(2) The test-bar to be run at the top with 
a runner large enough to ensure that it will 
be molten longer than the test-bar. 

(3) The position of the test-bar, in relation 
to the casting, be such that the dissipation of 
heat through the sand from the casting shall 
not affect the cooling rate of the test-bar. 

_ Cast-iron test-bars that are attached to cast- 
ings rarely give such good results as those cast 
separately. 
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Moulding of Test-Bars 
By R. TURNER 


With the increasing number of castings that 
new have to be made to specification, the 
making of suitable test-bars has joined the 
already numerous troubles of foundrymen. The 
method of moulding has a very important bear- 
ing on test-bar results. This does not imply 
that the quality of the material is unimportant, 
but that good metal can give bad results due 
to unsuitable methods of moulding test-bars. 
Many a large casting depends on a small but 
good test-bar for its acceptance, so it is neccs- 
sary to make test-bars that will give reliable 
and consistent results. 

The first personal experience on this subject 
was in connection with some small 88.10.2 gun- 
meta! castings which were required to 
Admiralty specification. Because of the small 
siz2 of these castings it was agreed to use 
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and 24 in. long as cast. Then teething troubles 
started. There were a number of these small 
castings in each box, and the test-bar was placed 
in various positions, but they all gave very 
inconsistent results. About this time the 
management was advised to place the test-bar 
vertically in the drag close to the down runner. 
This gave definitely better results, but it gave 
no real satisfaction, as this method occasion- 
ally failed, which meant scrapping what werc 
considered to be good castings. It was fourd 
that this was due to slight variations in the 
position of the test-bar, so experiments were 
made by placing the bar in four positions :—(1) 
Directly under the down-runner; (2) half-way 
under the down-runner; (3) half an inch away: 
and (4) one inch away. Number 2 proved the 
best, and further to improve this it was given 
a “private” off-shoot from the down-runner, 
as shown in Fig. 1. Since using this method 
the test-bar results have been always above 
specifications. 

The next personal experience was when asked 
to supply standard-sized cast-iron  test-bars 
(i in. dia. and 8 in. long as cast) which were 
not required to be attached to the castings. The 
foundry again experimented with different 
methods of gating to find which gave the most 
consistent results. To general surprise, the one 
which was the simplest to mould gave by far 
the best results. A sketch of the mould is 
given in Fig. 2. There is no runner and no 
cope; the metal is poured in at the top by means 
of a small hand-ladle which is filled from the 
crane-ladle. It is essential that the metal should 
be hot, always above 1,325 deg. C. The mou!'d 
is completely filled and some dry parting sand 
is put on top to make the feeding head more 
effective by keeping it molten as long as pos- 
sible. This method of making test-bars, by 
virtue of its simplicity, is cheap, yet it has 


always given between 17 and 19 tons per sq. in. 
(Continued at foot of first column.) 
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American Methods of 
Handling Liquid Pig-lron 


In a Paper by WILLIAM A. HAVEN, of 
Cleveland, Ohio, which is to be presented to the 
May meeting of the Iron and Steel Institite, 
the current situation of pig-iron production in 
America is outlined in considerable detail. he 
casting of the metal and the handling of the 
slag being of major interest to our readers, we 
have extracted from the Paper matter germane 
to these two subjects. 


Casting Facilities 

The facilities for casting hot metal and flush- 
ing slag from the furnaces have had to be kept 
in step with the increased output of the stacks. 
The use of sand runners and particularly the 
practice of skimming “by hand” would be 
quite inadequate for handling single casts of 
several hundred tons in weight. The skimming 
trough and iron and slag runners are now all 
made up in permanent heavy iron castings. The 
trough is generally lined with fireclay and the 
runners with a mixture of sand and coke breeze. 
The Killeen skimmer with various modifications 
is used at all plants. Guns shooting balls of 
refractory material and capable of stopping the 
tap-hole while the full blast pressure is on the 
furnace are considered essential. 

For servicing iron and slag runners, the re- 
moval of scrap and expediting repair work, it 
is general practice to include an overhead elec- 
tric travelling crane as part of the cast-house 
equipment, so that both miscellaneous materials 
and supplies can be easily, quickly and cheaply 
handled between the railway wagons and the 
furnace front. 


Metal and Slag Handling 

The tendency towards the adoption of large 
units is as pronounced with respect to auxiliary 
equipment as in the case of the stacks them- 
selves. Thus, in the handling of hot metal the 
use of mixer-type ladles of up to 125 tons 
capacity has proved economical by reducing the 
scrap losses and making it possible to deliver 
hotter iron to the steelworks. By this means 
also it has been made feasible to transport 
molten metal unusually long distances, as _ be- 
tween the Hamilton furnace and the Middletown 
Steel Works, in Ohio, which are some 20 miles 
apart. 

As to cold pig, there is no longer any casting 
in sand beds in America, and the procedure of 
machine casting has been brought to a rather 
high degree of perfection. Not only are the 
pigs reduced to any desirable size, “ piglets.” 
but by improved methods the kish can be 
skimmed off and the pigs given a smooth, clean 
surface. Even the depth of chill has been re- 
duced to satisfy certain users of foundry iron. 
All the big steelmaking companies now produce 
merchant grades of iron as a fill-in, so that for 
some years there has been definitely a “ buyers 
market” in this trade. 

For slag handling, ladles of about 400 cub. 
ft. capacity have been the practical maximum 
size, warping of the pots being the limiting 
condition. Self-dumping ladles of the air- or 
steam-cylinder type are universally used. The 
most economical means of handling slag in the 
hard form, and one that isolated furnaces fre- 
quently use, is to run the material directly into 
twin pits, from which it is recovered by steam- 
or electrically-driven shovels, or by overhead 
cranes, and loaded into railway wagons or auto- 
trucks. Thus the cost of handling in ladles. 
which amounts to from 10 to 20 cents per ton 
of slag, is completely avoided. Having the pits 
alongside the furnace, however, is a nuisance 
from the standpoint of plant cleanliness, and 
is hardly to be recommended for large groups 
of furnaces. 
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Modern Electric Heat-Treatment 


Furnaces 
By F. W. HAYWOOD, B.Sc., Ph.D., A.I.C. 


The first electric furnaces to be used in this 
country for heat-treatment were of the wound 
chamber type, the resistor elements being 
fabricated in platinum and later in nickel- 
chromium alloy. Such furnaces were designed 
primarily for laboratory work and in conse- 
quence were of quite small dimensions. In the 
year 1915 considerable difficulty was experienced 
in obtaining correctly hardened carbon-steel dies 
and the idea of quenching at the non-magnetic 
point of the particular steel was first introduced. 
This led to the introduction of the electro- 
magnetic or automatic hardening electric 
furnace. 

It is now well known and an established fact 
that for straight carbon steels, certain low-alloy 
steels and carburised work, the critical or 
quenching point is coincident with the non- 
magnetic point of such steels. The cause of 
the hardening of steel when heated and quenched 
is the re-arrangement of the crystalline struc- 
ture of the steel due to the precipitation of cer- 
tain constituents from the solid solution. The 
most durable properties of a steel are ensured 
when a fine grain size is obtained, but it is not 
always realised that this grain structure can only 
be obtained consistently and repeatedly if the 
time factor as well as the temperature is taken 
into consideration. The only reliable method 
of correlating time and temperature is by use 
of the magnetic indicator which offers the sole 
means of ascertaining practically the exact 
quenching moment with the result that it ensures 
perfect hardening for all components of the 
steels previously mentioned. Furthermore, with 
parts of uniform section, which will heat uni- 
formly throughout, as the actual temperature 
need not be known, the furnace may be main- 
tained at a temperature higher than that at 
which the critical point will be reached and 
this enables a high output to be obtained from 
a relatively small furnace. Automatic-hardening 
furnaces are fabricated in the vertical and hori- 
zontal form and such furnaces solved the prob- 
lem of correctly hardening carbon-steel dies, so 
giving the initial impetus to industrial heat- 
treatment furnaces. 


Modified Design 

After this type of furnace, which was defi- 
nitely not a laboratory job, furnaces similar in 
construction, but without a magnetic indicator, 
were made comprising wound chambers of the 
horizontal muffle and oval muffle type. The 
material used as the resistor element of the fur- 
naces mentioned was 80/20 nickel-chromium 
alloy. When larger furnaces of the wound- 
chamber type were fabricated, it was found that 
there was an optimum size beyond which it was 
unsafe to go in view of the growth of the nickel- 
chromium element. Consequently grooved 
chambers were adopted. By this means, larger 
furnaces were produced than was possible with 
the plain wound chamber. From simple labora- 
tory furnaces, through electro-magnetic harden- 
ing furnaces to grooved wound chambers, gives 
very briefly the gradual education of the engi- 
neering industry to the immense possibilities of 
electric furnaces. 

The time was soon reached when industry 
required larger, more intricate and specialised 
furnaces, and whilst wound chambers stuil re- 
main ideal for many applications they have 
limitations with respect to size and duty and 
cannot, therefore, be used for these larger sizes. 
This demand has led to furnaces with elements 
inside the furnace proper and there are many 





* From a Paper read before the Midland Metallurgical Societies 





forms of construction which embody elements as 
wire, strip, rod and tubes. The order in which 
the elements are cited is significant, in that 
the development of the large modern furnace 
for high-temperature heat-treatment is de- 
pendent upon the use of elements as rods or 
tubes. 


Furnace Requirements 


It would be as well, before giving particulars 
of modern types of elements, to recite briefly 
some of the theoretical and practical require- 
ments expected from electric furnaces. A fur- 
nace must be robust and capable of withstand- 
ing the severe service it has to perform. A 
uniform temperature over the chamber is essen- 
tial, in order that the whole charge, whether 
composed of many small parts, or a few large 
articles, shall be heated to the same tempera- 
ture and receive the same treatment. Further- 
more, the cyclic variation of temperature or the 
constancy of control of any particular tempera- 
ture must be close to ensure that the charge 
shall be treated to the temperature at which the 
furnace is set. In order that the greatest pos- 
sible output of work may be obtained, the fur- 
nace must be efficiently insulated and the heat- 
ing elements placed in such a position that they 
impart heat as rapidly as possible to the charge. 
The life of the refractories and heating elements 
must be long to ensure minimum maintenance 
costs and the elements must be easily replace- 
able by the user without interruption of pro- 
duction. The last point led to the introduction 
of “heavy-hairpin” elements, which, as_ the 
name implies, are a patented heating element in 
the form of a hairpin. 

The material used for the element is a very 
pure form of 80/20 nickel-chromium alloy and 
in standard furnaces is of heavy-section drawn 
rod. Each end of a hairpin element is thick- 
ened where it passes through the insulation. As 
the thickened end is only one-quarter of the 
resistance of a similar length of element por- 
tion, it is entirely free from the danger of over- 
heating. In the standard furnace these hairpin 
elements are carried in refractory fins, precau- 
tion being taken to avoid over-heating at the 
fins. This form of construction has many 
advantages for ordinary batch-type heat-treat- 
ment furnaces for temperatures up to 1,000 to 
1,050 deg. C. When, however, it is desired to 
work at temperatures in the range of 1,100 to 
1,150 deg. C., the “ heavy-hairpin ” element, on 
account of core effect, is not a desirable unit. 
This core effect causes the interior of the 
element to be at a higher temperature than the 
exterior surface. By the use of a _ tubular 
element this effect is entirely eliminated, while 
strength and ease of replacement are maintained. 
Many furnaces working at 1,150 deg. C. have 
been in operation for long periods without any 
replacements and the ability to provide an 
element with all the advantages of the heavy- 
hairpin types, suitable for such temperatures, is 
of great value. The tubular-hairpin element, 
which possesses a larger surface area per unit 
weight than the “ heavy-hairpin ” element, is not 
used generally for temperatures below 1.050 
deg. C., on account of the higher cost of the 
elements. Both types of elements, when used 
in batch furnaces, appear very open, but are 
nevertheless adequately protected, kerbs gener- 
ally being built into the hearth of the furnace— 
when of the horizontal type—so that the work 
cannot come into contact with the elements. 
Should this arise, no damage is done as only a 
small proportion of the element is shorted out. 
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A very important point in connection 
the design of the elements discussed is 
they are easily replaced whilst the furnace js 


with 
that 


at temperature. This does not imply tha 
early failure is to be expected, but whe: 
placements are required a change can be effected 
without interrupting production. This with. 
drawal is carried out by gripping the element 
at the front of the furnace with a pair of tongs 
and by pulling it straight out. The replace. 
ment is inserted through the fins in the reverse 
manner and the connectors bolted up azain, 
The entire operation of changing an element 
is performed outside the furnace and there js 
thus no necessity to stop production in order to 
wait for the furnace to cool down. In fact, 
the whole process can be carried out in 20 min. 
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Batch-Type Furnaces 


In connection with modern batch-type fur- 
naces, it is now the rule rather than the excep- 
tion to fit some form of atmosphere control. 
Since the type of furnace which has been dis- 
cussed so far is used in heat-treatment processes 
where the work after attaining temperature, or 
being maintained at temperature for a definite 
time, is withdrawn either into a quenching 
medium or allowed to cool in air, the provision 
of a controlled atmosphere is not for perfect 
bright results, but merely an honest attempt to 
prevent scaling and bad distortion. For ex- 
ample, various atmospheres may be employed 
for the process of hardening, but since this heat- 
treatment process requires a quenching medium, 
it is not possible to obtain a perfect bright- 
hardened batch of work, particularly when the 
quenchant is oil. The work is nevertheless clean 
and scale free. 


For batch type, or any other type of furnace 
required for temperatures in excess of 1,150 deg. 
C., 80/20 nickel-chromium alloy elements can- 
not be used. Materials which may be used are 
molybdenum, platinum, and recrystallised silicon 
carbide and certain chromium-alumiaium-iron 
alloys. Of these materials, molybdenum and 
platinum are seldom used for large industrial 
high-temperature furnaces, and for long life 
under arduous cond ‘tions silicon carbide is pre- 
ferred. Furnaces of the batch type for the 
treatment of high-speed steels—other than salt 
baths—possess elements in the form of rods 
of silicon carbide and temperatures up to 1,400 
deg. C. can be obtained. One characteristic 
of silicon-carbide elements is that the resistance 
increases with use, and this necessitates some 
form of voltage control so that the input to the 
bars can be maintained as the bars age. This 
is effected by the use of a tapped transformer 
which is used in conjunction with a circuit 
breaker having overloads which can be set to 
trip at a current value just above the safe 
maximum. The breaker, therefore, opens the 
circuit should the tappings be taken at too high 
a value on the transformer. This valuable 
feature considerably extends the element life 
by preventing too high an input being used when 
the bars are new. To facilitate operation an 
ammeter is provided by which the operator can 
ascertain when to change from one tapping to 
another. 

One of the main uses for high-temperature 
furnaces in industry is the heat-treatment of 
high-speed steel. It is essential to preheat tools 
of such material to a temperature of about 
900 deg. C. before they are allowed to come to 
the higher hardening temperature of 1,250 to 
1,350 deg. C. In practice for small installations 
it is customary to mount the high-temperature 
chamber above the preheating furnace, so that 
a minimum of floor space is required. For 
larger tools, this method of mounting the fur- 
naces is not practical owing to size considera- 
tions, and they are generally mounted side by 
side on a common stand with switchgear and 
transformer below. 


(To be continued.) 
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“ Aeroto’’ (Trade Mark) Patent Screw 


** Sirocco ’’ High-Pressure Fans Fans for all Ventilating requirements 


“Sirocco ’’ Centrifugal Fans, Dust Fans, 
Reversible Propeller Fans 


A.R.P. Ventilating Units 
** Sirocco ’’ and “* Siroccofin ’’ Air Heaters 


“Davidson ’’ Dust and Flue Dust 
Collectors P 


Sirocco ’’ Pneumatic Conveyance Plant 


Forge Fans 
Cupola Fans 


Steel Plate Fans 


Manufactured in a wide range 


of sizes and designs 
+. 


Manufactured by : 


DAVIDSON & CO. LTD., Sirocco Engineering Works, BELFAST 


LONDON - MANCHESTER - GLASGOW - BIRMINGHAM - NEWCASTLE - CARDIFF - DUBLIN - BRISTOL 


Send for Sectional Literature 





MAGNETIC MOULDING MACHINES 
_ina YORKSHIRE FOUNDRY 


ELECTRICITY, as the 
direct power medium for 
Moulding Machines, has 
e// @ many advantages, including 

! Sm \ low installation cost, low 
ie, operating cost and low main- 
a tenance cost. EB.1. MAGNETIC 

LY MOULDING MACHINES are of 

robust design to meet the require- 
ments of fast production over long 
periods. They can be built for various 
sizes and types of moulding boxes, the 
standard range covering boxes up to an area 
of 1280 square inches. The illustration shows 
a battery of 8 B.1. MAGNETIC MOULDING 
MACHINES in a Yorkshire Foundry, and is published 
by courtesy of Messrs. Hepworth and Grandage Ltd. 


BRITISH INSULATED CABLES LTD. 


PRESCOT, LANCS. Tel.: PRESCOT 6571 
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The Week’s News in Brief 


Trade Talk 


ALTos Hornos DE Vizcaya, the principal Spanish 
ironworks, will distribute a 7 per cent. dividend 
for 1939. 

BULL’s METAL & MELLOID Company, LIMITED, is 
to convert its shares into stock and amend its 
articles of association. 

EpGAR ALLEN & COMPANY, LIMITED, Imperial 
Steelworks, Sheffield, have been awarded a con- 
tract for the construction of a large cement factory 
near Bagdad. The contract is believed to be worth 
about £70,000. 

THE ENGINEERING EMPLOYEES of Imperial Chemi- 
cal Industries, Limited (except in its metal group), 
have been granted an increase of bonus on earn- 
ings of 34 per cent., making the revised bonus 134 
per cent., and a war addition on wages of 2s. per 
week. The advances operate as from January 1. 

_ BIRMINGHAM ELECTRIC FurRNAcES, LIMITED, have 
just completed for the Stourbridge Rolling Mills, 
Limited, a four-hearth furnace for bright annealing 
either coils of strip or stacks of straight lengths. 
The furnace is heated by the radiant block type of 
gas burners recently made available in this country 
through Birmingham Electric Furnaces, Limited. 

“ THE BRITISH ADVERTISER,” the official organ of 
the Incorporated Society of British Advertisers, 
Limited, is now being published monthly in 
mimeographed form. It is designed to form a link 
for its membership, thereby keeping together during 
the war period an organisation which has done 
much for the actual advertisers as distinct from 
the rest of the industry. It contains a number of 
interesting personal notes and messages from its 
officers. 

THE No. 2 BLAST FURNACE at the Margam Works 
of Guest Keen Baldwins Iron & Steel Company, 
Limited, was blown out on November 24 last for 
relining. It was completely relined from the tuyere 
arches up to the top platform, extensive repairs to 
the shell were effected, and it was blown in again 
on January 16, 1940. It is not definitely claimed 
that this constitutes a world record, but it is be- 
lieved that it cannot be far from it, particularly 
bearing in mind that the Christmas holiday inter- 
vened. 

THE INSTITUTION OF MECHANICAL ENGINEERS has 
made the following awards for Papers: —Thomas 
Hawksley gold medal and premium—Mr. J. J. P. 
Dolan and Mr. W. G. Jackson. George Stephenson 
prizes—Mr. Adolf Meyer and Dr. F. W. Lanchester 
(to be known as the Dugald Clerk prize). Starley 
premium—Mr. E. C. Ottaway. Herbert Akroyd 
Stuart prizes—Dr. E. Griffen, Dr. A. W. Rowe and 
Prof. S. Davies. Thomas Lowe Gray prize— 
Mr. A. H. Goodger. T. Bernard Hall prizes—Mr. 
Owen A. Price and Mr. C. W. Newberry. 

AT THE annual dinner of the Birmingham Metal- 
lurgical Society, Mr. A. PINKERTON (President) said 
that if their society had not the international status 
held by some of its sister bodies, it could claim 
priority over some of them in the matter of age. 
Its chief function, in arranging for Papers to be 
read at ordinary meetings, was of considerable 
educational value. The fact that three societies had 
combined for, this purpose had not had the result 
of each losing its identity, but had widened the 
scope of the societies and their interests. 

Booth & Brookes, Limitep, of Burnham-on- 
Crouch, have celebrated the fortieth anniversary 
of their establishment by presenting to the em- 
ployees about 750 war savings certificates, to be 
distributed according to the length of service. It 
is interesting to record that the firm now have in 
their employment seven men who have been with 
them 40 years, 20 for over 30 years, and 30 for over 
20 years. Since their establishment they have made 
nearly a million pianoforte frames, whilst for long 
periods their weekly production of gramophone 
turntables was of the order of 15,000. 

BrucE PEEBLES & Company, LimiTeD, Edinburgh, 
state that during 1939 they received many orders 
for alternators, principally for direct coupling to 
steam turbines through gears, and among the more 
important were four 1,800-k.w. and one 1,500-k.w. 
machines for a Scottish oil works; two 1,500-k.w. 
for a factory in England; a 2,000-k.w. machine for 
Grahamstown and one of 1,000 k.w. for Pieters- 
burgh, in South Africa, and a 1,000-k.w. set for a 
mining company also in South Africa. Canadian 
orders included a 1,500-k.w. alternator and a 1,000- 
k.w. synchronous condenser. Among contracts in 


hand is one for thirteen 1,900-h.p. synchronous 
induction-motors, duplicates of eight motors recently 
supplied, in addition to six 550-h.p. synchronous 
induction motors and nine 300-h.p. induction motors 
Yor factories in this country. 

A CAMPAIGN has been started to extend the col- 
lection of scrap metal. “Scrap weeks,” during 
which householders will be asked to make their con- 
tribution, may be organised. Rural collections will 
be carried out county by county, with the co-opera- 
tion of farmers’ organisations. A beginning has 
been made in Gloucestershire, and preliminary steps 
have been taken in Worcestershire. The campaign 
will be carried out in co-operation with the Salvage 
Department of the Ministry of Transport. Last 
week the borough of Acton was making an effort in 
the scrap campaign. Major H. E. Crawfurd, chair- 
man of the National Federation of Scrap Iron and 
Steel Merchants, stated last week that 150,000 firms 
had been approached and as a result additional 
scrap had been secured that would have taken 10 
or 12 ships to carry if it had had to be imported. 
The demand for iron and steel scrap was not a 
panic need. If scrap could not be found at home 
it could be imported, but importation was expen- 
sive and made unnecessary demands on shipping 
space. 











Obituary 


Mr. JOHN SHARP WALKER, a retired ironfounder, 
of Newlands, Glasgow, has died, aged 81. 

Mr. ROBERT MAITLAND, SEN., who retired some 
time ago from partnership in the firm of R. 
Maitland & Son, ironfounders, Airdrie, has died. 

Mr. Percy Lines WILLcox, founder and manag- 
ing director of the firm of P. L. Willcox, Limited, 
brassfounders, of Tyseley, Birmingham, died 
recently. 

Mr. Gorpon D. Harpiz, who had acted for 
seventeen years as grinding-wheel representative of 
the Carborundum Company, Limited, for the Glas- 
gow area, died on February 2. 

THE DEATH took place recently of Mr. Benjamin 
Parkes, of Woodsetton, Dudley, at the age of 70. 
Mr. Parkes was the senior director of B. Parkes 
& Sons, ironfounders, Woodsetton Works, Dudley, 
founded in 1812. 

Mr. JAMES SIBUN, who has died at Gosforth, 
Northumberland, was works manager at Spencer's 
Steelworks, Newburn-on-Tyne, until the works 
closed. He had 30 years’ service with the firm. 
Mr. Sibun was 74 years of age. 

Mr. WALTER BROOKES RupDGE, of Stafford, who 
died recently at the age of 82 years, was a 
son of the late Mr. Thomas Rudge, founder of the 
firm of Rudge & Griffith, Stafford Foundry, New- 
port Road, Stafford, and joined the firm after leaving 
school. His association continued for over 60 
years until his retirement in 1934. 

Mr. Percy C. BAaGLEy, a prominent figure in 
North of England iron and steel trade circles and 
youngest son of Mr. Chas. P. Bagley, who for many 
years prior to his retirement was managing director 
of the South Durham Steel & Iron Company, 
Limited, died suddenly at Stockton-on-Tees last 
week in his 55th year. In 1906 he built the Stock- 
ton Steel Foundry, and later became the proprietor 
of Mainwaring’s Iron Foundry, Stockton. 

Mr. JoHN M’KECHNIE, a_patternmaker who 
worked alongside the late Sir Hugh and Sir John 
Reid, and also Sir John Reith (Minister of Informa- 
tion) in Hyde Park Locomotive Works, Springburn, 
Glasgow, died last week. He had been employed 
in the works for 594 years. Sir Hugh and Sir John 
Reid served part of their apprenticeship alongside 
Mr. M’Kechnie, and Sir John Reith also worked 
beside him for a time. 





Applications for Trade Marks 


The following list of applications to register trade 
marks has been taken from the “Trade Marks 
Journal" :— 

“ RaDIRON “—Iron castings. Radiation, Limited, 
Thimble Mill Lane, Aston, Birmingham, 6. 

‘“* LANGLOY ""—Alloys of common metal. LANGLEY 
ALLoys, LimiTeD, G.W.R. Station, Langley, Bucks. 

‘* MORGANITE ‘ Reservoil’ ”—Bearings for 
machinery and motors. MORGAN CRUCIBLE ComM- 
4 LIMITED, Battersea Church Road, London, 

.W.11. 
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Personal 


Mr. A. CAMPION announces that his telep one 
number has been changed to Bearsden 0021. 

Mr. F. G. Butters has changed his address -rom 
Ashbourne Road, Uttoxeter, to Hallam House, 
Bramshall Road, Uttoxeter, Staffs. 

Mr. Henry P. HARLAND, a director of the Be'fast 
shipbuilding company of Harland & Wolff, Limited, 
has been unanimously selected as Unionist cand date 
in the by-election for the East Belfast seat ir the 
House of Commons. 

Dr. ALEXANDER RUSSELL, F.R.S., has been 
awarded the Faraday Medal by the Council o! the 
Institution of Electrical Engineers. Dr. Russell is a 
Past-President of the Institution. The medal is 
awarded either for notable scientific or industrial 
achievement in electrical engineering or for con- 
spicuous service rendered to the advancement of 
electrical science. 

Stir MaAuric—E DENNY, on account of many other 
demands upon his time, has resigned from his 
appointment as chairman of the Technical Com- 
mittee of the British Corporation Register of Ship- 
ping and Aircraft. Sir Maurice is to be succeeded 
by Mr. A. Murray Stephen, chairman of Alexander 
Stephen & Sons, Limited, shipbuilders and marine 
engineers, of Glasgow. Sir Maurice has occupied 
the chairmanship of the Technical Committee for 
15 years. 


Wills 


CuiLp, A., formerly manager and direc- 
tor of Frederick Braby & Company 


Limiteé ifs 5 a ¢ £18,078 
Barnes, E. J., of Sheffield, local director 

of Hadfields, Limited, steel manu- 

facturers ' es , : £4,712 








Company Meeting 
International Combustion, Limited 


At the annual meeting of International Combus- 
tion, Limited, held in London last week, Mr. 
Geo. C. USHER (managing director) said that the 
change over from peace to war conditions had 
been effected with little interruption to their pro- 
gramme other than that associated with the rather 
greater difficulty of securing adequate supplies of 
raw and other materials—a trouble with which all 
firms had had to contend. Contrary to the experi- 
ence of many, their order-book for the first three 
months of the current financial year, in respect of 
what he might term their normal activities, com- 
pared very favourably with the corresponding period 
of last year. They had many important boiler and 
allied plant orders at present going through the 
shops and sufficient to keep their works busily 
employed for some considerable period ahead. 











Forthcoming Events 
FEBRUARY 12. 


Royal Society of Arts:—‘Metals as_ Engineering 
Materials,” last of three Cantor Lectures, by Dr. 
Cc at_ the R.S.A., John Adam Street, 


; a esch, 
Adelpni, London, W.C.2, at 4 p.m. 
FEBRUARY 17. 


Sheffield Society of Engineers and Metallurgists : Joint 


meeting with Institution of Mechanical Engineers 
(Yorkshire Branch). Thomas Hawksley Lecture 
“Review. of 40 Years’ Development in Mechanical 
Engineering Plant for Power Stations,” by ‘Sit 


Leonard Pearce, at University, St. 
Sheffield, at 2.30 p.m. 


Institute of British Foundrymen 
FEBRUARY 10. 

Scottish Branch :—‘ Making of Some Marine Auxiliary 
Castings,” Paper by R. R. Cunningham, at Royal 
Technical College, George Street, Glasgow, at 3.30 p.m 

West Riding of Yorkshire Branch :—‘ Essential Details of 
Modern Foundry Control,” Paper by H. Forrest, at 
Technical College, Bradford. 


FEBRUARY 13. : 
oy Section :—“‘ Mould Conditions and Sounsness. 


aper by A. Hopwood, at Municipal College, Burnley. 
at 7.30 p.m. 


George’s Square 


FEBRUARY 
Lancashire Branch :—Joint 


14. 

meeting with Manchester 
Metallurgical Society. ‘‘ Interesting Aspects ©! the 
Non-Ferrous_ Foundry,” Paper by Hudson, at 
Engineers’ Club, Manchester, at 7 p.m. 

FEBRUARY 16. 

Birmingham, Coventry and West Midlands_ Br ae 
“‘Malleable Cast Iron,” Paper by H. G. Hall. # 
James Watt Memorial Institute, Birminghom. ® 


7 p.m. 
FEBRUARY 17. 


oon, itende Branch :—‘ Grey Iron Problems,” Paper 


} Hird, at Loughborough College, Loughb rough 
at 2.30 D-m 
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The ideal 
cupola lining and 


GLENDOLINE 





patching material... 


GLENDOLINE 







Glendoline is a carefully prepared 
plastic refractory, comprising 
ganister stone from a selected bed 
of the famous Sheffield quality, 
blended with a special clay. 










The mixing and grading of Glendoline 
is controlled to a definite formula, 
ensuring dependable and uniform 
quality. 









mC EXTREMELY PLASTIC 
4 HIGHLY REFRACTORY 
Me oe 4 GREAT MECHANICAL STRENGTH 


the positions where Glendoline is 










recommended for lining and patching. 








Please write for full information and descriptive leaflet to :— 


GENERAL REFRACTORIES Ltd. 
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Raw. Material Markets 


As announced in our last issue, higher prices are 
now in operation for iron and steel. In view of 
the rising costs of production these were regarded 
as inevitable, but it is of interest to record that, 
taking into account the latest advances, quotations 
in the United Kingdom are still considerably below 
prices quoted in other countries. Large quantities 
of both iron and steel are, of course, required in 
connection with the war effort of the nation, but 
the Government is desirous of giving increased at- 
tention to the expanding needs of the export mar- 
ket. Licences for this purpose are granted when- 
ever the Controi authorities consider it prudent to 
do so, but, as yet, only a small proportion of 
foreign inquiries can be made into firm business. 





Pig-lron 


MIDDLESBROUGH—No date of expiry has 
been attached to the new Order relating to prices 
and the Control will revise the position at any time 
they consider it necessary to do so. Makers’ costs 
have advanced steeply during the past few months, 
and, in the circumstances, the increase of 3s. in the 
price of pig-iron cannot be considered unreason- 
able. Materials have advanced in price substan- 
tially, while wages in various directions have also 
been raised, thus making it imperative that buyers 
help to meet the additional burden. With foundry 
iron production at a standstill in this area, Cleve- 
land users are buying their requirements from the 
Midlands, and appear to be receiving satisfactory 
supplies, although only current needs can be met. 

The hematite iron market is very active and 
large deliveries are regularly under call. Basic iron, 
too, is being taken up in heavy tonnages and pro- 
ducers are fully occupied on the manufacture of 
these qualities. There is some export business being 
done in hematite, but, on the whole, makers have 
not been in a position for some months to deal 
adequately with this section of the trade. Apart 
from the demand from the Cleveland district, there 
is also a considerable tonnage under requisition for 
Sheffield and other areas. 

LANCASHIRE—Heavy-electrical engineering and 
machine-tool making continue to be the most active 
sections of the iron-consuming industry in Lanca- 
shire and applications for licences for fresh sup- 
plies are coming from these concerns at a fast rate. 
On the whole, supplies are being delivered satis- 
factorily, and there is also iron available for firms 
not engaged on work of national importance, ¢.g., 
the light-castings makers. This branch is still in 
need of work, but there is a steady improvement. 
Many jobbing founders, too, are not in possession 
of full order-books, but some are better placed 
than others, and the general trend appears to be in 
the right direction. Textile machinists are by no 
means universally busy, but here, again, there is a 
better state of affairs to report. Midlands iron is, 
of course, largely used in Lancashire, and the de- 
mand for Scotch iron continues to be at a low 
ebb. West Coast hematite is moving away freely. 

MIDLANDS—The position with regard to sup- 
plies of high-phosphorus iron is now very much 
more satisfactory than was the case a few weeks 
ago, and deliveries are being made on an improved 
scale. Thus, in addition to the regular demand 
from concerns engaged in munitions and other 
Government work, the demands of many light-cast- 
ings foundries can be met without delay. As yet, 
the requirements of light foundries are not up to 
the average of normal times, although this has been 
the case for a year or two past, and the war has 
merely accentuated the quietness and retarded a 
slow improvement which had been noticeable. 
Most engineering and jobbing concerns are very 
well placed, and order-books are filled for the 
present. The demand for low-phosphorus iron and 
hematite is strong, but deliveries are moving more 
freely than they were a few weeks back. The out- 
look is promising, as it is certain that orders from 
Government departments will continue to be avail- 
able on a good scale. 

SCOTLAND—The pig-iron market here is very 
strong, and the demand is still well in excess of the 
available supply, although urgent requirements are 
being met. Thus, consumers are able to maintain 
their outputs satisfactorily, but there is no provi- 
sion for the accumulation of stocks. The situation 
among light-castings foundries is not enviable, as, 
with housebuilding almost at a complete standstill, 
orders are not arriving at all freely, and short time 


in this trade is general. Prospects at the moment 
are not bright, but the acquisition of Government 
orders in the future may be possible, and would, 
of course, do much to relieve the existing unhappy 
position. The foundries themselves are not resign- 
ing to their fate without a determined effort to 
obtain work; in fact, negotiations are now in hand 
towards this end. Basic and hematite are well 
taken up by the steelworks and imports of the 
former are regular. 


Coke 

Deliveries of foundry coke have recently been 
delayed to some extent, but most users are in 
possession of adequate reserves to enable them to 
continue operations uninterrupted, as they have had 
the opportunity for some time past to purchase 
coke for stocking purposes. Coke ovens are work- 
ing at a brisk rate, as the demand is still at a sub- 
stantial level, but oven stocks, too, are quite large. 
The price of Durham best coke is 53s. per ton, 
delivered Birmingham and Black Country stations. 





Steel 


The higher prices recently introduced for steel 
will make little, if any, difference to business in 
the steel industry. The insistent demand will remain 
for a considerable time, despite the huge production, 
which .is still increasing. Home requirements are 
such that there are orders to take the place of 
completed contracts and the munitions programme 
of the Government alone will be sufficient to ensure 
that full production will be maintained at the works, 
while there is also a large amount of steel required 
by customers of the British steelworks abroad, 
which will have to be considered more fully than 
is possible at the present time. A considerable 
tonnage of ordinary civil work is now having to be 
left over, but it is expected that much of this will 
be available when war outputs are no longer an 
unfortunate necessity. 


Scrap 

Until the home production of iron and steel 
scrap reaches a satisfactory level imports are being 
made on a good scale, but apart from the higher 
prices to be paid for foreign material, there are 
other obvious disadvantages of this method of meet- 
ing the unprecedented demand. Details of the 
efforts being made for the accumulation of scrap 
at home have been stated in these columns from 
time to time and plans are going ahead with results 
that are better than those anticipated. 





Metals 


The only free market on the London Metal 
Exchange, tin, has not been particularly active of 
late and the tone has been on the easy Side in 
the absence of any strong buying movement. Con- 
siderable interest has been aroused in market circles 
by the decision of the Control to issue more freely 
licences for shipments of English tin to the United 
States, but as yet the possible effect of this on the 
market is not clear. It will be appreciated that 
prices of tin in America at the present time are 
not attractive enough to warrant any large pur- 
chases in the United Kingdom, so that for the time 
being it is unlikely that any large tonnages of tin 
will leave these shores to cross the Atlantic. Ex- 
ports of tin from America in January reached the 
rather high level of 2,000 short tons, according 
to a reliable authority, despite the fact that the 
New York Commodity Exchange has stated that 
exports during the month were nil. 

The tin export quota at present is 120 per cent. 
of standard tonnages, but it is suggested in certain 
quarters that the International Tin Committee may 
cut this quota by as much as 40 per cent. when 
they meet on February 26. Producers appreciate 
that current production is substantially in excess of 
consumption and this, it is thought, may influence 
the Committee in making their decision. 

The Board of Trade have made an Order addin: 
tin to the metals which, with their alloys, in un- 
wrought forms, require licences for export to any 
destination. The Order came into force on Febru- 
ary 4. 

According to Mr. W. H. Gartsen (Henry Rogers, 
Sons & Company), the total visible supply of tin 
on January 31 was 24,798 tons, against 25,020 tons 





Fesruary 8, 1.4) 




















Foun 
at the end of the previous month. The cai: y-ove; —_— 
in the Straits Settlements was 4,998 (6,39) tongs. 
while the carry-over at principal European : nelter; § 
was 5,041 (6,291) tons. 

The January issue of the “Statistical Bi ‘letin” 
of the International Tin Research and DL velop. 
ment Council states that world tin produciion inf 
the last four months of 1939 is estimated ai 96,400 
tons, against 87,300 tons in the first eight -sonths 
of the year, making a total for 1939 of 83,700 
tons, as compared with 149,700 tons in 1938 and 
209,100 tons in 1937. World apparent ti con-§ 
sumption in the last four months of 1939 \s esti- f 
mated at 63,300 tons, against 102,400 tons in th = “= 
first eight months, making a total for '939 of § Voz. 
165,700 tons, as compared with 151,500 ions in] 

1938 and 199,100 tons in 1937. During the a — 
under review the visible supply increased by 4,100 7 

tons, whereas the carry-over in the Straits and in| 
Europe showed a decrease of 600 tons and 2,500 17 

tons respectively. 

Metal market prices for tin were as follow:- 

Cash—Thursday, £236 10s. to £236 15s.; Friday, 
£236 to £236 10s.; Monday, £236 10s. to £236 15s. 
Tuesday, £236 10s. to £236 15s.; Wednesday, § ' 
£238 to £238 5s. 

Three Months—Thursday, £236 10s. to £236 15s. [7 
Friday, £236 to £236 5s.; Monday, £236 10s. to 
£236 15s.; Tuesday, £236 5s. to £236 10s.: Wednes-}) ‘9 whict 
day, £237 15s. to £238. 3, Am 

There is little to report regarding dealings in| + 
copper on -the London Metal Exchange. The |) 
American market is very dull, buying being almost 
negligible. Early positions are reported still to bef 
very tight. Very large stocks are understood to be — 
on hand at most of the biggest domestic manufac- J 
turers, and thus it is unlikely that the market will | 
display any animation for some time. In Decem- 
ber, American exports of copper were heavy, 
amounting to 49,921 tons, according to Brandeis, 
Goldschmidt & Company. This source of informa- F 
tion states that 15,230 tons of American copper “7 
were despatched to the Soviet Union, 15.035 tons % 
to Japan, 9,684 tons to France, 2,149 tons to 
Sweden, 1,628 tons to Switzerland, 1,478 tons to 
Hungary, and 1,348 tons to Italy. December ex- 
ports constitute the highest monthly figure for a 
considerable time past. ; ae 

According to a report from Mexico City, 5.000 
tons of United States copper for Germany are W. B. 
stated to be on board a Soviet cargo ship which has 
left western Mexico for Vladivostok. The copper.) 
it is added, will be transported to Germany over ae 
the Trans-Siberian Railway. American ships have | 
recently brought cargoes of copper into Manzanillo.) girming 
and the United States ship “ Buenventura,” 2.60? 21-2 
tons, was last week-end at Manzanillo. unloading P East Mi 
copper in readiness for the next Soviet steamer. m..... 

Both spelter and lead continue to be taken up Dav, 
in large quantities in connection with the. muni: valde 
tions programme, but otherwise there is little tof Wit 
report. Supplies of both metals are not very free Middlest 
for consumers other than those operating 019 Refi 
Government contracts, but deliveries to the latter] 7 
seem to be satisfactory. The American price olf eins 
lead has declined to 5.25 cents per Ib. New York. Shelhets 
a reduction of 25 points. Shef 
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